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“Working Power” teamed 
with “Fighting Power” 


SBat&UMtce 
- FJvitt/fH'/'Mr 


SCINTILLA MAGNETO 



On Mars bombers. Navy aircraft 
and blimps vital working power is supplied by Lawrance 
Avialectric Power Plants, using Scintilla Aircraft Ignition 
equipment to help deliver the vital spark. 


Bendix 
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.Briefing for February 


Forth* 12th i freight year, the editors 
arc proud to present their biggest spe- 
cial issue — this, the Yearbook. A total 
u i 115 American types are presented in 
engineering three-views, photographs 
mil text. This section includes 17 
helicopters now in design, tinder con- 
struction or flying. Altogether 200 
different American, Allied, and enemy 
types are portrayed, including 25 of 
the Nip’s newest, many of which are 
-ketched and described publicly for the 
first time. And again Aviation pre- 
>cnts its aircraft and engine specifi- 
cation tables, a job unmatched in the 
aviation publishing field. This year 
the tabulations include the first specifi- 
cation tables ever published on heli- 
copters, and the most comprehensive 
mb yet done on Jap planes. The Year- 
Hook starts on page 1 1 9 with a special 
table of contents for the section, which 
includes 15 pages of Aviation's 
Sketchbook of Design Detail. 


«i y editor sagely points out in his 
lavs tor the aircraft industry and the 

aviation policies must be established. 
Perhaps no one is better fitted than 
fiene Wilson, president of the Aero 
Chamber and vice-chairman of United 
Aircraft Corp.. to analyze the problems 
facing the industry and the country. 
On page 1 10 he presents graphically 
thosc components for a national air 
policy that might well provide the 
inundation for a lasting peace. 


WWr* and how to sell airplanes — and 
everything that goes with airplanes — 
presents plenty of problems for all 
nwnagement. Biggest of the problems, 
oi course, is knowing the competition. 
f htr financial editor supplies some of 
the answers in the second part of an 
invaluable series; this month's article 
slarts on page 116. 


Tfc* mast of propaganda and confus- 
ing report, about the Nazi's V-2 rocket 
"onib seem to have muddled the pic- 
>ure badly, so much so that it’s well 
"'Eli impossible to tell whether it is 
reaHy a potent weapon or just a topic 
tor Jojo Goebbel’s mouthings. So we 
usked Willy Ley, who’s been a student 
roc ket pi '.pulsion for many years, to 
i J *'. pra ' sc the thing, not only as a rnater- 
„ . but as a phase of aero- 

nautics. You’ll find "Evaluating the 
Vaunted V-2” intriguing reading; it 




series which leads our Maintenance 
Section this month, for it's of value to 
personal plane owners, fixed base ope- 
rators — anyone who wants to get maxi- 
mum efficiency from his aircraft. The 
complete series will be a veritable 
handbook on engine trouble-shooting 
and overhaul, one that’ll be good for 
years, because it gets down to prin- 
ciples. "A!" I-indslev. who did the 
series, has serviced big and little en- 


Anotb*r addltloa to the literature oil 

this month — in Aviation’s For Better 
Design Section, beginning on page 
223. There you’ll find a discussion of 

Thunderbolts. 




Speed, is the latest result of Kollsman’s development program. The new True Air Speed Indicator — a com- 
bination Airspeed, Altimeter and Thermometer in one interacting assembly — eliminates the separate reading 
of these instruments and the involved calculations formerly required, yet gives a direct reading more accu- 
rate than can be computed. By ridding long-range air navigation of this source of error, Kollsman makes 
another important contribution to future aviation progress. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE □ COMPANY 
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arpen ter MA TCH ED ttt 

TOOL STEELS 


Here’s your 3-step plan for 

BETTER TOOLS TO 
CUT PRODUCTION COSTS! 


How The Carpenter Matched Set Method Helps To Solve Your Tool Steel Problems 


RESULTS 


that show how the Carpenter Matched Set Method can 


A STAKING PUNCH 


safety, you move west. lust follow the diagram. 
To learn more about the ways this method can be 
used in solving your special problems, ask for a 
copy of the 167-page Carpenter Matched Tool 
Steel Manual. It contains an E 
page tool index and steel selector 
that many tool engineers find ex- 
tremely handy. For your copy, write 
us a note on your company letter- 
head, indicating your title. (F ree j 
to tool steel users in U. S. A.) 


THt CARPENTER STEEL COMPANY • 126 W. BERN STREET - READING, PA. 


These are really Matched Tool Steels, a,s one 
picks up its job where the other "leaves off." 


The key steel is the one in the center. No. 11 
Special, a straight carbon, tough timbre, water- 
tool steel. When you have a tool to 
make, you first find out if it can be made from 
answer is "Yes", you go no 
inswer is "No", you use the 
way to the tool steel that 
a ter wear resistance, you 
hardening accuracy and 



Announces 


Great/Ve* 

T*ANSPA*&r 


Corr/RG Q/ts- 


Official Navy Records Show . . . 

The Martin Mars Means Ease of Maintenance! 

bine to make the most economical 
overoccan aircraft yet built. Com- 
panies interested in detailed per- 
formance data on the Mars, write 
The Glenn L. Martin Coupasi 
Baltimore 3, Mo. 

****». 

m AIRCRAFT 
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' I ‘AKE a look at the above Navy 
release and you'll see why we 
say the Martin Mars means ease of 
maintenance. Only one page of the 
release- is shown, detailing opera- 
tions for August 1944. Between the 
7th and the 30th of that month the 
Mars made 10 trips between Hawaii 
and the Mainland. Since then she has 
steadily stepped up performance and 
in November completed 14 flights 
between Hawaii and California, fly- 
ing a total of 33,600 miles and carry- 


ing more than 300,000 pounds of 
cargo. Her current utilization is 9-7 
hours per day. 

This high availability of Mars flying 
boats will pay substantial dividends 
to postwar airline operators. Less 
time for overhaul means more time 
in profitable operation. This savings, 
along with unusually low ton-mile 
costs and the fact that war's end will 
find Mars assembly lines tooled and 
manned for postwar delivery at a 
minimum purchase price, all com- 


ANTJCIPATING current needs, 
^ Socony -Vacuum has developed, 
and is now announcing, a great new 
line of light-colored, transparent, 
odorless cutting oils. 

These oils, the New S/V Sultrans, 
ve already proved their superiority 
“ exhaustive field tests, and are now 


o better visibility of 


provide: outstanding lubricity; less 
sensitivity to changes in the hardness 
and structure of metals; improved 
drainability; and better all-around 
performance for longer tool life and 
improved finish. 

All of these improvements have 
been added without sacrificing anti- 
weld and pressure resistance charac- 
teristics. The New S/V Sultrans are 


available now for your cutting opera- 
tions. Ask your Socony- Vacuum 
representative for details. 

SOCONY- VACUUM OIL CO., INC. 
Standard CHI of N. Y. Div. ■ White Star 
Div. - Lubrite Div. ■ Chicago Div. . 
White Eagle Div. . Wadhama Div. . 
Magnolia Petroleum Co. . General 
Petroleum Corporation of California. 
CALL IN SOCON Y- VACUUM 
FOR “CORRECT LUBRICATION” 
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Designed to replace unwieldy storage batteries normally 
used for this purpose, this light-weight Federal power 
supply converts 1 15-volt alternating current into a closely- 
regulated, filtered direct current for the accurate testing 
of electrical instruments and other aircraft accessories. 

This is only one of the many types of all-purpose power 
supply units powered by Federal Selenium Rectifiers 
. . . another example of Federal design and manufacturing 
leadership . . . and another good reason why vou 
should ranaull Federal fimt. 


Federal Telephone and Radio Corporation 



BOLTON fNGINtt RING 


CORROSION 






Radio shielded ignition assemblies j 

Geared to the Grind of Modern Combat I 

j.i,, J 


aviation 
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Plant interruptions and electrical outages cost real money. 
And when competition again gangs up on you, your dealers and 
customers will expect the same high standards in connectors 
as in the other components you “build in.” 


Now the WHOLE doughnut 


goes to work 


It's human to take the "little things" for granted. Yet. a goodly 
percentage of the electrical troubles — in your plant, or in your 
products in your customer’s plant . . . arc due to nothing more 
than poor connections. Check with your maintenance or service 
men on this point. Then you will agree that more attention 
should be given to electrical connections. 


Yes, electrical connectors are important . . . sufficiently so that 
you should insist that the connectors you use remain efficient, 
and trouble-free, in service. The kind that go on quick, and stay 
on fast; that withstand corrosion, temperatures, vibration, or 
shock. The kind that are available ... in all sizes and for all 
purposes — here at Burndy. Let us send you our latest catalog. 

Buindy Eng'aieerag Ca.. 107* Bruckner BW„ Hew Ynik 54, H. Y. 
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wherever there's danger of leakage of gas or liquid around a rotating shaft, 
, rc * nee< * fora Sylphon Shaft Seal. Principles successfully applied to control 
P blems for more than 40 years, have proved eye openers in this special field. 

Bas'caHy the application is very simple; a sturdy helical spring holds circular 
Svlnk r ” ose firmly against a seating surface mounted at the end of a shaft. A 

__P . . lows Provides a flexible, gas- and liquid-tight connection between a 


mourning flange and the seal nose. 

r.^ , f h ? n ? haf * Seals are engineered for each specific applicatio: 


Sylphon Shaft Seal. Prevents leakage ar< 
rotating shaft where the shaft extends fr 
side to the outside of enclosure. 





The war years have proven to 
American Industry that the light 
machine tool has an important 
place in Production. Walker- 
Turner machine tools have dem- 
onstrated their ruggedness un- 
der most exacting conditions. 
Don't let pre-war operating meth- 
ods affect your post-war competi- 
tive position. The versatility ol 
Walker-Turner machine tools will 
ensure production equal to — and, 
in many cases, better than — 
heavier and more expensive 
equipment. 


WALKER-TURNER COMPANY. I. 

Plaiafitld 


HERE'S HOW WALRER-TURNER 


>STS! 


Our engineers dess'* 
ussderstssssd each ether 

We keep our engineers separated by 2500 miles. 
.And for good reason. One group consists of hot shots 
on hydraulics, the other on electronics. They don't 
even speak the same language. Several thousand 
employees are separated for approximately the 

Our brilliant executives, however, can talk out of 
both sides of their mouths . . . Electronics and Hy- 
draulics. But when the goitig gets tough, they invari- 
ably call for our engineers; because the stuff we make 


r$on/ 

MANUFACTURING CORPORATION 

Foon.Hr AIRCRAFT ACCESSORIES C< 

Radio and Electronics • Engineered 



In meeting 

the challenge of the future, 

Western Electric 


equipment leads the way 


War’s end will bring a challenge to everyone. To 
those identified with communications and trans- 
portation, faster, better interchange of ideas and 
goods will be the order of the day. 

We at Western Electric — with our 75-years heri- 
tage of leadership in communications equipment — 
believe we are peculiarly qualified to accept this 
challenge. 

In world-wide telephony, broadcasting, aviation, 
marine and mobile radio — in every field where 
sound- transmission apparatus plays a part — Western 
Electric has led and will continue to lead the way. 
In these fields as well as in television. Western 
Electric will play a dominant part in the future. 

To speed Victory, buy more War Bauds — and keep them! 


Western Elec 











Several important types of Whiz Hydraulic Fluids are 
manufactured by R. M. Hollingmhead Corporation, a 
major supplier for Army and Navy aircraft Of these 
fluids, two types are currently in great demand. Both 
conform fully to Government specifications and each Is 
supplied in two grades. 


Your inquiries about these hydraulic fluids will receive 
prompt attention. Our engineers will gladly work di- 
rectly with yours in designing special chemical products 
to meet unusual requirements. H. M. tiollinqshead 
Corporation. Cam don. N. Toronto. Canada. 

W MAINTENANCE PRODUCTS 


Also makers of Whir RustPi*"* 
tiv. Compounds. Compound** 
Lubricants. Lubricating Oils, 

Cleaning Compounds for A 


BUY MORE BONDS I 





MAKE FASTER, FINER FINISHING A CERTAINTY 



Here is a typical example of what proper planning can 
accomplish in coordinating the various processes of 
Finishing into a compact, smoothly-operating system 
that conserves both time and manpower — and does a 
job. This installation was specifically designed to 
s the complete finishing of aircraft engine parts. 
- — Wh at ever the product to be processed — regard 
ynU' less of nature, size or shape — Mahon engineers can 
. • V » be of material assistance in planning and producing 

the precise equipment you may need to put YOUR 
d ?t production on a fast-moving, highly efficient and 



economical basis. 


i, Hydro-FRter Spray 
Supply Systems. Hydro-Foam D 
Special Production Equipment 




COMPANY 
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/URING these years we have gained invaluable ex- speeds. . . under severe and variable climatic conditio 
perience.We have provided hydraulic and electric wind- . . . on curved and flat glasses of many shapes and si* 
shield wipers and bombardier wipers for the aircraft Marquette wipers are universally accepted as impc 
of our Air Forces. They have proven successful at high tant factors in safe flying. 


METAL PRODUCTS CO. 




Electric motors driving the intricate mechanisms of 
machines that transmit and record messages verbatim 
must have identical operating characteristics at every 
station. Since standard ‘■ofF-the-shelf" motors cannot 
meet the strict performance requirements, such as uni- 
form, synchronous speed, quietness, load cycles, etc., 
the solution is a special motor designed to exactly meet 
the particular operating conditions. 

Eot over 50 years Holtzer Cabot has designed and built 
•foetal motors to fit the application. Many machines 


such as teletype machines, and other sending and 
receiving equipment are Holtzer-Cabot powered. - 
Although, today, all of our plant facilities are being 
utilized for building special fractional H.P. motors for 
military use, our motor development engineers will 
gladly discuss your post-war motor requirements with 
you. No obligation of course. 
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A quiet advertisement for a noise- weary World 

the Rotameter and its advantages to you 
toTAMETERs for flow rate measurement and control 

Will The Scope of 


The Advantages of the Rotameter ^ 



” S:aSS^S“SiSs3?^ 
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FISCHER & PORTER COMPANY 

'««’n '.O m^“n.' C,ty ' lhc r ° tim "" 15 “ mkJlU " d 302 COUNTY LINE ROAD - HATBORO-PA. 
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It it reported that . 


Through recent explorations our 
known reserves of bauxite (source 
of aluminum) have been increased 
by more than 100 million tons. 
Science News Letter. 


The National Postwar Products 
Exposition is scheduled to open 
March first at the Chicago Coli- 
seum. Marcus W. Hinson, Ex. Mgr. 
1518 S. Wabash Ape., Chicago 5. 

gel read) with CONE hr le.arro. 

A new tractor-drawn farm imple- 
ment plows, discs and harrows in 
one operation. “Till-Master" , Till- 
Master Mfg. Co., Portland, Oregon. 

gelra.dy.iik CONE hr t.w.rr.w 

Today’s scientists have revived a 
four-thousand year old method of' 
killing insect pests with fine dusts. 
These dusts adhere to the insect’s 
skin or casing and interfere with its 
water balance. Death results from 
thirst. Dr. H. V. A. Briscoe, Imperial 
College, London. 

tet ready .Ilk C 0 N E hr t.m.rr.w 


Jet propulsion may be used to 
power sailplanes and gliders and, in 
miniature, for flying models. McGraw- 
Hill Overseas’ Digest. 

get reedy with CONE hr I. ..re.. 

A university engineer has an- 
nounced the discovery of a new type 
of concrete, useful for building con- 
struction, that is stronger than steel 
and lighter than aluminum. North- 
western University. 

get ready .Ilk CONE ter ta.arraw 

A new SI ,800, four-room house 
will come directly off the assembly 
line on to a truck for delivery. “Wing- 
foot Homes ", Goodyear Tire and Rub- 
ber Co. 


It has been stated that the 
of aircraft engines has been redu 
about 40% since the beginning 
the war. Aircraft Yearbook 1944. 

get rrady with CONE far I. 

Manufacturers of the “jeep” plan 
to sell it to farmers and are reported 
to have ordered 25,000 bodies for 
this purpose. Willys Overland. 


A machme has been patented for 
making barrels out of cardboard for 
packing butter, flour, sugar, chemi- 
cals, fruits, or small parts. Everett 
Industries, Akron. 


Aviation and electrical engineers 
are collaborating on an electric drive 
for aircraft. This will, if practical, 


permit the location of engines in the 
fuselage and do away with nacelles 
in the wings. Hughes Aircraft Co. and 
Westinghouse. 

gel ready with CONE hr l.m.rr,. 


One of the country’s la 
grocery chains is planning to 
fresh fruits and vegetables t 
markets by airplane. A P. 


A zipper fastening has been 
developed that is claimed to seal in 
liquids and gases. B. F. Goodrich Co. 


A railroad now has one-hundred 
plywood box cars and one thousand 
on order. The weight saving is said 
to be about two tons per car. Great 
Northern Railway. 

•I ready .ilk CONE fee tomorrow 


Helicopters ivill change the language of Transportation 


MCDONNELL 


PLASTICS 


SAINT LOUIS -MEMPHIS 


A new “de-barker” is being used 
in some pulp mills that removes the 
bark from logs by the force of a jet 
of water at 650 pounds pressure 
without removing any wood. The 
saving in wood is said to be as high 
as 20%. Scientific A merican, Oct. 1944. 

gel ready .ilk CONE fee la. arrow 

The continuous injection molding 
of plastics is made possible by a new 
machine. Chrysler Corp. 

gel ready .ilk CONE hr i.w.rrow 

A new electric iron requires no 
cord but absorbs heat from an 
electrically heated and thermo- 
statically controlled base. Eureka 
Vacuum Cleaner Co., Detroit. 



Curtis 


SETS THE STANDARD - 

The "Quality" demanded by Curtis Universal Joint "Standards" gives every user of 
Curtis Joints a product that meets and surpasses rigid and strenuous wartime needs. 

Each part shown has special features — successfully proven in hundreds of applications 
by airplane and machine tool industries. 

Twenty years of experience selecting the right steels, special heat treatments developed 
by Curtis, careful machining to close tolerances, finished ground surfaces all accurately 
fitted to give positive, free articulation, are incorporated into each part. 


rigs. 1*2 FORKS — heat treated 
faces* 1 accurately Imun^ior* cW ' sm« 

alignment, the O. D. cylindrically i 
concentricity. 

Tig. 3 CENTER BLOCK— holes inter 


(u CURTIS UniUERSRL JOIRT CO. 

SPRINGFIELD, MASS • BOSTON GEAR WORKS. NO. QUINCY, MASS., SOLE lilSTRH* 


stud by 


then pushed down 
stud with tool. 


Ports ore held together w 
* rm spring tension lock 


t just os simple and easy as 
that! For this unique spring steel 


over rivets, nails, tubing, wire, in- 
tegral die cast or plastic studs to 
lock parts firmly together. Threads 
are unnecessary because the spring 
prongs of the nut provide a friction 
lock on even the smoothest of 
chrome surfaces. 

But easy attachment is not the 
only advantage gained by using 
Push-On type SPEED NUTS. Costly 
threaded inserts, drilling and tap- 
ping are eliminated — molding 
costs reduced — assembly speeded 


up — and vibration loosening pre- 
vented. These fasteners are avail- 
able in many sizes and shapes . . . 
rectangular, square, found, or they 
may be specially designed to fit 
your particular requirements. 

If you want to improve the 
attachment of name plates, em- 
blems, trim strips, grilles, or other 
light-weight parts, write now for 
samples of Push-On type SPEED 
NUTS, giving stud diameter and 
ny other pertinent assembly de- 


WMBTEMItii 





Long before Pearl Harbor, 
VARD INC. was designing and 
manufacturing all kinds of 
actuating equipment for the 
aircraft industry. Our first units 
were all hydraulic types. 


By 1944, VARD INC was d«igM| 

and manufacturing various typed l( ^ f 
geared and mechanically opedd 4ol 
units for planes of many pwpo» a ^ 
These aircraft flight control octudd , hyj 
are operated by hydraulic M ig^ 
hydraulic motors or electric ed» odel i 


A R D 


CALIF. 



developed for aircraft engines, 
in precision, finish, and metallurgical uniforn 
Bunting Cast Bronze Beaiings, today, surpass 

any bronze bearings ever before produc 
The Buntmg Brass & Bronze Company, Toledo 9, Oh 
Warehouses in principal cities. 
BRONZE BEARINGS * BUSHINGS 

* PRECISION BRONZE BARS 


Bunting 


Water Injection Corrosion 

Sotu eeC 



• Corrosion of Water Injection Pumps has been 
caused by electro-chemical action due to the water 
solution contacting two dissimilar metals. This 
has required the development of special internal 
insulation as well as external contact insulation. 

Writ e For Illustrated Folder 

★ 


THE ROMEC PUMP COMPANY 

117 ABBE BOAD • ELTBIA, OHIO • D. S. A. 

Manufacturers of FUEL PUMPS Electric and Engine Driven. TRANSFER PUMPS, 

Booster Pumps, Tank-Mounted Fully Submerged Pumps, VACUUM PUMPS, 
Pressurizing Pumps. OIL PUMPS, Glycol and Circulating Pumps. 
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CHALLENGE 
TO YOUR 
ENGINEERING 
VISION 


(vumnuiH,! JUVUWJV AX rWKMJL) 

h 

In Moraine Porous Metal, designers product performance can be improved 
and engineers have an outstanding new through filtration, separation, diffusion f 

material to work with ... a material or flow control of fluids, air or gases, 

that stimulates the imagination with its Moraine Porous Metal brings new effi- ■' 
wide range of applications. Wherever ciency to the job. 

THESE EXAMPLES SHOULD GIVE YOU A LEAD 

Diesel Engines.- A small Moraine Porous elements filter out harmful dirt. I.ubricateip: 
Metal element, fabricated as a cone and Products of All Types: Wherever precision ^ 

bonded to e metal washer, filters the fuel oil ports or polished surfaces must be safer V 





Nation, 





combustion emaencj 

to ceiling. 

Fluid Heat has. for seventeen yt» 
led in the development and ma® 
facture of automatic combustion «* 
heat transfer equipment. Those y ® 1 
of heat engineering know-how ® 
built into each light, compact. ® 
cient Fluid Heat Aircraft Ho» 
You will want Fluid Heat Aim* 
Heaters on planes you design, o® 
or equip. Write for full information* 
this new heating achievement. 


These 
and 
vailable 
ion, with automatic 
flight and ground 


FLUID HEAT DIVISION 


Anchor Post Fence Co. 

C740 Eastern Awe., Baltimore 24, Md. 
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...FROM RPM...TO VOLTS... TO RPM 



NtW A-C, D-C GENERATOR "PACKAGE” 
Complete with voltage regulator and relay 
deai gned^ to operate from new a-c 


Westinghouse experience in building airplane 
generators began with the first ever built— wind-driven 
types to power World War 1 pioneer aircraft radio. 

Dynamotors and control, likewise, date their de- 
velopment with Westinghouse from World War I. 

Westinghouse aircraft motors date back to the first 
applications on the Shenandoah and the Akron. Addi- 
tional applications have come as electrical systems 
were expanded, beyond the needs of lighting and 
radio communication. 

This leadership continues — and will continue. 
Important present-day developments . . . high-altitude 
brushes . . . alternating-current power systems . . . are 
Westinghouse developments. Others are in progress. 
Together, they offer sound reasons for making West- 
inghouse your working partner in aviation progress. 
Westinghouse Electric & Manufacturing Company, 
Lima, Ohio. 1-03217 


To do electrically the many things required to 
operate today's planes takes three different major 
types of electrical equipment. Each is a field of study 
. itself. 

First, a means is needed for changing engine 
revolutions into electrical energy. 

Then, control must be supplied ... to compensate 
for changes in load and engine speed ... to auto- 
matically connect or disconnect generators with the 
transform d-c power to higher or 
ifferent jobs. 

energy must be converted back 
wing flaps ... to retract wheels . . . 


: in the world with a firsthand 
in all three fields — 
aviation problems. 
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W E R TO W 


All Continental Red Seal Engine parts are 
scientifically coordinated to insure economy and 
smooth operation. 

Continental Red Seal Power The Power to Win 

is the result of an extraordinary ability to 

produce an ability that comes from years off 




OF AIRCRAFT FASTENERS BY ^V^T/onu/, 


Here's a valuable new catalog for the man who is interested in 
•ircraft fasteners . . . the most complete of its kind ever published. 
It contains complete tables of AN and NAS Bolts, Nuts, Screws, 
Rivets and other products. 

National Aviation Products include many special parts, such as 
carburetor studs, motor mounting bolts, stainless steel instrument 
•crews, brake adjustment screws, gyroscope struts, dome nuts — 

An indication of our success in meeting the exacting require- 
ments of the Air Forces is the fact that the Air Technical Service 
Ccmmand has designated this company as a “Quality Control 
Approved Facility”. 


the NATIONAL SCREW & MEG. CO., CLEVELAND 4, 0. 
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P-51 Mustang pilots now fly under a protective canopy of 
transparent Du Pont “Lucite” methyl methacrylate resin. 
Because of its ability to be heated and formed into streamlined 
contours, this one-piece enclosure can be shaped by a new 
vacuum method in less time than was formerly required to 
produce the old-style canopy. This technique also reduces 
optical distortion during forming. In addition, the plastic 
“teardrop” reduces riveting operations and operations on alloy 
sheet stock as well as eliminating the use of machined parts. 

“Lucite” possesses remarkable transparency, light weight, 
tensile strength and is outstanding among plastics for its 
weather resistance. WPB-allocated, experimental quantities can 
be obtained for your test purposes. 

Address: E. I.du Pontde Nemours & Co., Inc., Plastics Depart- 
ment, Arlington, N. J., or 5801 South Broadway, Los Angeles 3, 
Calif. In Canada: Canadian Industries, Ltd., Box 10, Montreal. 


DU 


Remarkable as the progress in air travel has been to 
date, important secrets of its future are still half-formed 
in laboratories or withheld for military security. 

AC first responded to the challenge of aircraft needs 
in World War I, as the exclusive builder of ceramic 
plugs for Liberty engines. 

Further AC developments of the ceramic type helped 
to make possible the historic flights of Lindbergh, 
Maidand, Acosta and Byrd. S till fresh in our minds 
» the record transcontinental run last April of the 
transport ship, "Constellation,” equipped with im- 
proved AC ceramics. And new heights of perform - 
nnce have been reached and maintained by AC 
ceramic plugs in Army Air Force planes throughout 
the world: 

The record shows that AC "know-how” has kept 
*tep with airplane development, continuously pioneer- 
,n g to achieve air travel’s goal of utmost reliability. 
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Modern 

Industrial 

Fasteners 



under all CONDITIONS! 
Designed to meet YOUR 
SPECIFIC NEEDS! 


that improve products and help 
fabrication 


UNIFORMLY ACCURATE 

Modem manufacturing methods as employed 
by fasteners makers, produce fasteners in large 
quantities having the degree of precision in 
dimensions required for fabrication of struc- 
tures of all types. Whether your requirements 
are for extremely close tolerances for precision 
work, or high grade commercial quality, the 
products of up-to-date fasteners manufacturers 
today are uniform and dependable. 


HIGH TENSILES 

Carefully selected alloy steels properly heat 
treated are used by manufacturers to increase 
tensile strengths for application requiring th i s 
property. 

CORROSION RESISTANCE 

Fasteners are made from corrosion-resisting 
metals, or protected by coatings such as zinc 
plating, galvanizing, etc., wherever corrosion 
resistance is required. 

HIGH FATIGUE STRENGTH 

In dynamically stressed studs, high fatigue 
strength can be obtained by proper design 
without any weight i 


FLUSH HEADS 

Several types of countersunk, recessed, flat 
and other heads for bolts, cap screws and 
nvels are standard production with most 


manufacturers for u 
surface smoothness c 


:e where required for 
close fitting parts. 


SPECIAL FINISHES 

In addition to regular ground, machined or 
polished surfaces, you can get fasteners that 
are cadmium or chromium plated or otherwise 
specially finished for appearance, protection 
or other reasons. 

DUCTILITY 

In many fastening jobs, a certain amount of 
ductility is desirable, and bolts or rivets pro- 
viding that property can be obtained according 
to specification. 

HARDNESS 

This important and useful characteristic is 
readily obtainable in fasteners through modern 
hardening methods. The wide variety of ma- 
terials from which fasteners are made permits 
a wide range of hardening. 



AMERICAN INSTITUTE OF BOLT, NUT AND RIVET MANUFACTURERS 

1950 Hanna Building ■ Cleveland 15, Ohio 
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Hiese are a few we e an 


now 


Today, the eight Jack & Heintz plants are 
turning out 36 different war products — in 
unending streams for the finest aircraft in the 
world. Our newest assignments are military 
secrets, but jobs we can talk about now 
are the instruments, auto pilots, generators, 
starters, motors and bearings that have gone 
to war by the tens of thousands. 


Jack & JJeintz 


This equipment is used in pursuit planes 
bombers, transports, patrol boats, trainers 
gliders . . . and even blimps. Its performance 
has been such that the Jack & Heintz name- 
plate is now a welcome sign of dependability 
to the men who gamble their lives on it daily 
in every corner of the globe. 

From the first. Jack & Heintz has led tb 


way in reducing weight, boosting output and 
increasing service life on every job undertaken. 
Engineering like this has helped keep America’s 
air fleet first in the war ... it will be equally 
effective in holding that place in peace. 

Watch Jack & Heintz for new things in aircraft! 
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4 TO 5 TIMES FASTER THAN PLUG OR RING 


Bryant Thread Gages completely eliminate tedious, time-consuming threading of gages into 
or onto parts being inspected. 

When inspecting internal parts, the segments are retracted by the control lever — the work is 
over the segments — the control lever is released, and immediately engagement is made on all the threads. 
A partial turn of the work indicates overall accuracy within required tolerances, or accumulated 
inaccuroa'es of lead, taper, pitch diameter, thread form or the presence of burrs. External threads 
are inspected in the same manner, except that the segments are expanded to allow the part 
to be dropped inside. 

The unique design of Bryant Thread Gages practically eliminates wear 
on the segments — it allows inexperienced help to inspect threaded parts BUILT IN 3 

four to five times faster than experienced inspectors using conventional 
gages — it eliminates the "feel” required in plug and ring gaging 
— it offers a method for complete, overall inspection of master 
plug and nn^^^^gNNM^&. me ^ loc ^ °f transferring their accuracy 
to pr^^ion threaded partO 

day for illustratedffolder No. G2 which gives com- 

dMmMn s. 


U^/^T^CHUCKING GRINDER COMPANY 
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how the old 
nap is being rolled up and 
map is unrolling before 
Field Marshal Jan Chris- 
Prime Minister of 
Africa, went on to warn: 


Be thankful that to many fac- 
tory men here in America that 
conviction has already been ab- 
sorbed, because the urgency for 
production . . . the urgency for 
development ... the urgency 
for redesign has made evident, 
throughout these critical supply 
months, the need for better 
concepts. 

By following old concept* in 
manufacture, the materiel flowed 
too little and too late and too 
ineffectively. 

Be thankful for the hundreds of 
:s that are now over 
peril. For example: 


, IMS 



"A New Map is Unrolling," 

LOOK , MARSHAL SMUTS , how fundamental thinking is revising 
old concepts in the design and production of aircraft structures: 


HEW MAP . . . the result of funda- 
mental thinking with Arc Welding. 
Through the use of larger electrodes, 
simplification of design and fuller use of 
sub-assemblies, the manufacturer of this 
fuselage of a trainer plane cut its cost 
60%. Formerly the bulk of the electrode 
was YU" size. Now it is and Va" • re- 
sulting in faster welding. ^ 


/V 


V 


V. 




/ 

L 


The Lincoln Engineer nearby will gladly help you revise old concepts with Arc Welding. 


y/ieaZe<57 7taZtcztz£ recourse 

arc v\ i:i i)i\(, 
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Phillips ... 


at your service 

postwar flying fuels 

^Phillips 

Aviation Gasoline 
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THE FORMICA INSULATION COMPANY 

4628 SPRING GROVE AVENUE • CINCINNATI 32, OHIO 


liquids can mess it up. It saves cleaning time because 
a swish of a damp cloth or a washing with soap and 
water is sufficient. On table tops it is cigarette-proof. 
It is lighter than aluminum. 

Plane designers know it well as used -for control pulleys, 
air frame and propeller parts. 

The range of charming colors, patterns, "Realwood" 
grains make it the leading modern decorative material 
where beauty must be preserved under severe conditions. 
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x \ I It ASSOCIATES — an official distributor of 

Government Excess 

aircraft hardirare Ar parts , special accessories 


Experienced suppliers to the aircraft industry, with complete 
warehousing and distributing facilities at four centrally located points 
. . . Air Associates is privileged to serve as an agent in the important 
task of expediting Uncle Sam's program to — (1) eliminate additional 
production of items now stored in quantity in aircraft factories — 
(2) reduce these excess stock piles — (3) redistribute the excess in an 
orderly way, at lowest prevailing prices of comparable new production 
material ! Available stocks include all AN standard hardware parts, all 
types of AN fittings, and all Standard and many special aircraft com- 
ponents. Items are new, unused, certified by government inspectors as 
"aircraft quality". . .do not require subsequent inspections of any kind. 



Take mSrmmtmj/* of thtm mmrplm. 

You perform a patriotic service by helping In liquid*!' 
the excess — and help yourself by obtaining ir 
delivery, without waiting for production! 


W’/rr gom r reqairemenrs ro -,1 1 ft 


SSOt lATFS. 1>C ., 


AVIATION, FebroUJ, I 



When bombers first poked their noses into 
the stratosphere, the ultimate height of a 
plane was several thousand feet below where 
it is today. There were limiting factors and 
heights above which planes could not go, in 
spite of straining engines, pressurized cabins 
and superchargers. One of these factors 
was the electrical cable that sparked per- 
formance — a comparatively minor item, but 
still mighty important up where the air is 
rarefied and thin. Under these conditions 
ordinary cable failed. 

In cooperation with the nation’s air forces, 
aircraft industry and airlines, Packard cable 
engineers developed a high-altitude ignition 
cable to meet all extremes and conditions. 


Sheathed in tough synthetic rubber over an 
inner reinforcing braid, this cable effec- 
tively resists sub-zero cold and tropical 
heat, withstands moisture, overcomes elec- 
trical corona. Packard cable has helped raise 
the roof for high-altitude bombers and 
fighters. 

This tough high-altitude cable is just one 
of many types that Packard makes for the 
fighting air forces. There is more Packard 
cable in the air than any other make. 




uy's Grumman Hellcat Completes a Mission 


A RECORD without precedent in its field. Eloquent testimony 
from industry leaders of the urgent need for a publication 
devoted wholly and exclusively to the specialized needs of air 
transportation. 

A RECORD of unusual significance because (1) circulation 
is carefully confined to airlines men, executives of aircraft 
and parts manufacturers and civilian, military and government 
authorities concerned with air transport; and because (2) Air 
Transport's subscription price is $5.00 a year in a field where 
$3.00 is usually top. 

Discerning aviation advertising buyers recognize the power of 
this circulation. To date, advertising buyers have placed over a 
third of a million dollars of advertising orders in Air Transport. 

AIR TRANSPORT * AVIATION • AVIATION NEWS 

McOrawHIII Publishing Cm.. In<.. 330 W. 43nd Si.. Nuw Turk II. N. Y. 


Division 







effects of intense cold on its 
properties. 

The most common trouble comes, of 
course, from brittleness. 

To avoid it, metals need high ductil- 
ity and toughness, not only at ground- 
level temperatures but in the sub-zero 
the sub-stratosphere. 

ductility and toughness, in 
must usually be coupled with 
other properties of strength, hardness, 
corrosion-resistance, etc., the problem 
resolves itself into finding a material 
that combines all the desired properties. 

This is exactly the reason why the 
Inco Nickel Alloys are especially use- 
ful for parts to withstand «ub-zero tem- 
peratures. In addition to their strength 
and resistance to corrosion, these met- 
als exhibit a unique and valuable char- 
acteristic: Instead of becoming brittle 
they retain their high toughness values 
as their strength and hardne; 

This is in marked 
suits observed with many other 
neering materials which, while 


increasingly brittle 

High Properties 
at Low Temperatures 

The tensile strength of the high-nickel 
alloys at normal temperatures, for in- 
stance, is equal or superior to that of 
many steels. This strength and hard- 

ture skids down into the sub-zero 
range. (See table below). 

The important factor of freedom 
from brittleness is illustrated by the 
results of Charpy impact tests. Here, 
the normally high impact strength of 
nickel at ordinary temperatures actual- 
ly increases an average of 10% at 
— 1 10° F. Inconel loses slightly in duc- 
tility, but both Monel and “K” Monel 


COUNT ON 

Curtiss Commandos 


Lower the cost of air 
trans|M>rtation and, at once, 
you raise the number of people 
and the kinds of cargo that will fly. 
Coupled with such favorable features 
as its speed, capacity and dependability, 
the twin-engine economy of the Curtiss 
Commando will go a long way toward 
stimulating increased air commerce and 
consequent revenue for the airlines 
that operate it. 


FOR TWIN-ENGINE ECONOMY 


Ninety percent of domestic air travel is 
on flights of medium range. Over this 
range on a basis of block time, payload 
and direct flying cost, the Curtiss Com- 
mando is the most economical aircraft 
of its type. Curtiss- Wright Corporation. 
Airplane Division, Buffalo, New York 
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. . . and how their embrittling effect on 
can be avoided 




5497 DUNHAM ROAD 


BEDFORD. OHIO 



AWAY AHEAD! 


Tobe Leads the Noise Elimination Field 


W HAT are the real problems of radio noise 
interference? Can all man-made spark inter- 
ference be eliminated? VC^hat is a sound source of 
information for the many problems concerning this 
entire subject? 

The place to get these answers is at Tobe. For 
Tobe is the acknowledged leader in this field. For 17 
years this organization has devoted its resources to 
the problems of noise elimination. 

Tobe Filterizing is a copyrighted term describing 
the Tobe system of blotting-out unwanted "man- 
made” noise. Why not make use of our valuable ex- 
perience? Write us about your problems. 

TOBE DEUTSCHMANN CORP., CANTON, MASS. 


CONTAINER 

DIMENSIONS 

iMfHi . .11/1*" 

Ovtroll I.Dfth 5 7/H " 
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LlNDE’S metalworking methods 

Help to Speed Production . . . Power Costs 

Continuing savings of time, money, and materials result from the use of these 
Linde-developed methods in the production of steel. There are other Linde 
methods to help maintain steel-producing equipment and to form, treat, and 
fabricate steel. 





requu 


ng a gro 



FURNACE-TAPPING DESEAMING COLD-SCARFING BILLET-CUTTING 

of the oxygen lance to Where mechanized condition- Some special steels, such as Flame-cutting machines 

dear the tap hole, the opening ing of steel is not feasible, or slabs of armor plate, are ai- oped by Linde are used 


MECHANIZED HOT-SCARFING - The removal of surface 
defects from semi-finished steel once entailed removing the hot 
steel from the production line . . . allowing it to cool . . . treating 
it to make defects visible ... or chipping out these defects . . . and 
then reheating the steel for further processing. Today, through 
use of Linde equipment, mechanized batteries of oxy-acetyleae 
blowpipes located on the roll tables literally "skin" faulty surfaces 
from the hot steel . . . and higher yields of quality steel are ob- 
tained without interruption of production. 


i quickly made for molten ir 


idary conditioning, lowed to cool before scarfing pro - ... 

illy operated flame-scarf- by Linde machines that move and bars to length qui, 
uipment is used. along the slab. several pieces at a time. 


Apparatus and Supplies for Every Application 
of the Oxy-Acetylene Process 



for plate-edge prepar 


MACHINE 

APPARATUS 
Included in the Oxweld line 
of apparatus are portable 
and stationary oxy-acetylene 
machines for cutting shapes 
or straight lines: flame-hard- 
ening apparatus; bar and 
welding equipment; and trac- 



MECHANIZED FLAME-CUTTING - For shaping steel in 
the fabrication of industrial machines and equipment oxy-acety- 
lene cutting is effecting important savings, both in time and in 
materials. The oxy-acetylene flame quickly and accurately slices 
through steel in straight lines, circles, or irregular shapes . . . work 
that otherwise would require massive machines. Linde engineering 
skill has helped adapt this "knife that never dulls" to high-speed 
work like the flame-planing of ship steel shown here. In one 
operation plate edges are trimmed to exact size and beveled like 
this ' for welding. 


FLAME-GOUGING — Oxy-acetylene flame-gouging is a rapid 
and economical method of forming U-shaped grooves by removing 
surface or edge metal from rolled, drawn, forged, or cast steel. 
Gouging nozzles can be fitted to ordinary blowpipes to quickly 
remove riser pads from castings, to rough-shape steel and thereby 
reduce machining time and costs, to prepare plate edges for weld- 
ing. to remove roots of initial welds in preparation for backing-up 
welds, to prepare cracked or broken steel parts and castings for 
welded repair, to remove temporary welds, and to fabricate parts 
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HAND APPARATUS 
Oxy-acetylene apparatus 
which may be ordered from 
Linde includes oxy-acetylene 
blowpipes for all welding 
and heating work; oxy-acet- 
ylene cutting blowpipes, cut- 
ting attachments, and nozzles; oxy-acetylene descaling and 
flame-priming equipment. Oxweld apparatus is supplied from 
Linde offices and warehouses. The Purox and Prest-O-Weld 
line, and Prest-O-Lite air-acetylene appliances for soldering 


many kinds and si 
Oxweld high quality 
ing rods make it possible 
select the one that will give 
best results on each job. The 
Oxweld line also includes 
fluxes, gloves, goggles, light- 
ers, hose, and asbestos paper. Rods and supplies may be ordered 
from Linde or from automotive and industrial jobbers. 



GENERATORS 

AND MANIFOLDS 
Oxweld acetylene gener- 
ating capacities of from 30 
to 9,000 cu. ft. per hour. 

Oxweld manifolds central- 
i ize oxygen and acetylene 
J supply from cylinders. 

BUY UNITED STATES WAR BONDS AND STAMPS 


OXYGEN, ACETYLENE, CARBIDE 


A booklet describing use 
of Linde oxygen, Prest- 
O-Lite acetylene. 
Union carbide, and 
Oxweld apparatus in 
these and other proc- 
esses will be sent with- 
out charge on request. 
Ask for Form 5268A. 



The Linde Air Products Company 


"Linde." "Prest-O-Lite." 


/■ ^Oxweld.^'Purex." 'jPrejt-O-Weld." "Haynes St 




Now ask HIM 
if the 2700 
Lycoming 
Inspections 
pay! . . . 


There are 338 parts in the 
Lycoming 65. 
And approximately 2700 
inspections! . . . All known 
laboratory inspections — including 
X-Ray and Magnaflux : 
Every practical inspection, 
including test runs and teardowns 
for each individual engine. 
Altogether — an average of 8 
inspections per part. 



LYCOMINO, MODEL 0-149, developing 65 
h.p. at 2550 rpm. 


Weight — only 165 lbs., 7-10% less than 
competitive engines. 


e — 2J2-3 gals, per hour, 
•*•'-*“4 saving over competitive engines. 

Among aircraft "Powered by Lycoming” 
are: Aeronca, Beechcraft, Bellanca, Boe- 
0 u Curtiss, Luscombe, Piper, 


T« 



Ys Easy to See Why They’re Better... 


Too much care, you say? We think not. Because a life can depend 
as much on a 65 h.p. Lycoming as on a giant 2,000 h.p. combat engine. 
They are built with just as much care and accuracy. 

And that meticulous production-care shows up in operation. Mr. 
John A. Clinch, owner of the Clinch Flying Service, Municipal Airport, 
North Platte, Nebraska, who has a fleet of 15 planes powered by lie 
65 h.p. Lycoming, says . . . 

mrnOur records prove the Lycoming 65 can stay at the job longtr 
and deliver a more economical operation record than any other molt 
of engine .99 

LYCOMING 

AIRCRAFT ENGINES . . . 55-300 H. P. 
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' Wrench, for 


1 't just milled — they're precision- 
dled. They fit the nut exactly — no slipping, no 
dng. The jaws are tapered to give you more tum- 
1 . They' re reinforced with extra metal at the 


If you do not already have a Bonney Engineers' 
Wrench Set, ask your nearby Bonney distributor or 
jobber to order one for you now. All Bonney Tools 
are sold excl usively through distributors and jobbers 
from coast to coast. 


FORGE & TOOL WORKS • 711 N. MEADOW ST. 

■a Caaida: CnHamay Taal Casper, IM, St Oane l fern * 


ALLENTOWN, PL 


a a fanny thing about wrenches. You use them all 
if long. They're the most important tools in your 
L You know which ones do the job best — which 
e last the longest. But chances are you never 
ip to think why. 


points of strain. The handles are rounded for an easy, 
comfortable grip. And something you can't see — to 
make Bonney Wrenches the strongest and toughest 
on the market, each one is given our special pyrometer- 
controlled heat treatment. 


ban you take a good look at a Bonney Wrench, We put a lot into Bonney Wrenches because we want 
iao easy to see why it* s better. you to get a lot out of them. 




BETTER PERFORMANCE AtilD 
FOR 

The ultimate criterion in aircraft spark plugs is their 
ability to yield better performance and dependability 
regardless of operating conditions. 

Champion Ceramic Aircraft Spark Plugs have estab- 
lished new high standards of performance and 
dependability, long life and minimum service 
problems in engines of every size and type on 
active duty with our Air Forces. This is the fruit 
of over 35 years devoted exclusively to the 
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From New Mobilgas 


3^* Today Uncle Sam's war eagles and America’s 
essential civilian aircraft are getting sensational 
new power from gasoline— Flying Horsepower! 

Flying Horsepower is the result of 12 
years’ Socony-Vacuum research in catalytic crack- 
ing and multiple developments, climaxed by the 
famous TCC Process and Magic Bead Catalyst. 

W' Fuel with this super power is flowing from 
19 great Socony-Vacuum catalytic cracking units, 
representing a total investment in new refining 
facilities and equipment of over _ 
$90,000,000. 


Soon as war ends, full capacity of these giant 
refineries will swing to peacetime production... 
to make possible sensationally greater range, car- 
rying-power, take-off and climb for all planes. 

"3^" Socony- Vacuum’s continued development 
of Flying Horsepower promises aircraft design- 
ers, builders, operators super fuel performance 
that will meet every future flight need. 


Mobilgas 


SOCONY-VACUUM OIL COMPANY, INCORPORATED 
26 Broadway, New York 4, New York, and Affiliated Maf- 


Mobilgas 


Greater Flight Range ... Bigger 
Pay-Loads . . . Quicker Take-Off 


For 

Essential Aircraft 
Now . . . 


After Victory— 
for 

All Planes! 


&otd?6a<; 


They, Too, Depend On Douglas 
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... and here’s how the integrated G-E 
armament system provides a tremen- 
dous increase in firepower with no in- 
crease in guns. 

It is not that the Jap-blasting B-29 bristles with more 
guns. It doesn't — other bombers hove carried as many. 

The unprecedented combat stamina of the B-29 is 
due to its deadlier fire-power. Deadlier because of its 
increased accuracy. Deadlier because it makes possible 

Deadlier because it gives gunners greater comfort and 
safety. 

The B-29 carries something entirely new in aircraft 
armament — the first remote-control system and the 
first completely integrated armament system to be 
applied to any production aircraft. 

Begun In 1942 


planes. Utilizing G-E amplidynes, selsyns, dynamoton, 
as well as G-E computers, turrets, and other equipment, 
these completely integrated systems are now also being 
built in enormous quantities. 

Many Advantages 

By providing extremely accurate, remote control of 
gunfire, the new G-E system has made it possible to 
locate sighting stations where they give gunners greater 
visibility, physical comfort, and armor protection. It 
has facilitated the placing of gunners in pressurized 
areas, and put them where noise and vibration are 

combat efficiency of gunners. 

In addition, separation of sighting station fro" 
turret has resulted in less drag and better aerodynamic 
design. Highly important, too, the total weight of H* 
new armament system is less than that of locally 
controlled armament now in use. 



is a "difference" between the elevation selsyn trans- 
mitter and receiver, resulting in a minute electric signal. 
This signal is instantly amplified by the electronic servo- 
amplifier. It is then magnified again by the amplidyne 
into “working power" which energizes the turret drive 
motor, causing it to turn. As the guns come into the 
desired position, the signal fades out, and the motor 

Although there are several electrical "steps” involved, 
the response of the guns is practically instantaneous. 
So smoothly do the guns follow the sight that guns and 

Other G-E engineered systems include d-c and a-e 
power supply equipment, engine temperature control, 

and the electric-gyro automatic pilot. 


In response to the urgent call, early in 1940, for a 
power-operated turret, G.E. applied its newly developed 
amplidyne and its aircraft experience to work out 
an electrical system for locally controlled turrets. 

Then, beginning in 1942, G.E. developed its new 
remote-control system for the B-29 and other new 


We at G.E. are proud of the part this new gunfire- 
control system is playing to hasten V-Day. We ore 
proud of it, too, as an outstanding example of ho», 
in peacetime, G-E "can do” will make planes more 
economical, and easier and safer to By. General Beck* 
Company, Schenectady 5, N. Y. 


irs A SYSTEM! 

This diagram shows, simply, how the system works in 
Controlling guns in elevation. Another amplidyne and set 
of position-indicating devices are used to provide similar 
control in azimuth. 



■GENERAL (§§ ELECTRIC! 


i sight. Immediately, ther 
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Strength and light weight make seamless steel tubing 
a preferred material for numerous pieces of movable 
equipment used in factories, service stations, and over- 
haul shops. The same qualities are of primary impor- 


tance in many other structures. Tubing supplio*** 
and offers a wide range of diameters, wall thickest* 
and mechanical properties. Also, tubular shed** 
are easy to fabricate and simple to service or rtf* 


SCH R I LLO 




Michigan welcomes inquiries about the availability of 
seamless steel, tubing for all proposed structural uses. 

MICHIGAN SEAMLESS TUBS COMPANY 

SOUTH LYON • MICHIGAN 
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LOW-REJECT Heat-Treating 
By The 3 HOMO METHODS 

In planning their production of trainer-plane engines at Plant 
Two, the Jacobs Aircraft Engine Co. of Pottstown, Pa. delib- 
erately set out to hold rejects down to a record-making “low". 

Production records and equipments in other plants were in- 
vestigated, and when Jacobs finally settled on a certain way of 
performing an operation, they knew in advance what results 

So. there has been little surprise over the performance of 
the Homo Method equipments for carburizing, nitriding and 
tempering; but the results-^finitely speeded up our country’s 
supply of trainer-plane engmes, at a time when it can be said 
without exaggeration that these engines were desperately scarce, 
cor the engine parts entrusted to Homo Methods are heat- 
treated exactly as specified ; heat-treatment runs for days at a 
time, with tens of thousands of parts handled without a reject. 
In the Homo Nitriding Furnace, no piece has ever been re- 
jected. And the 100% inspection is particularly severe, because 
Jacobs stresses the long service which engines give before repairs 
are necessary. 


The Homo 
tail, with ma 
Catalogs, sent 

Cat. TC624; ft 


Methods arc described in de- 
ny pictures, in our various 
on request. For Homo Car- 
or Cat. T-623 ; for Nitriding, 
Jr Tempering. Cat. T-625. 



LEEDS fc NORTHRUP COMPANY 

4*0* Stentoa Avaaua. Philadelphia 44. Pa. 
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"Hell-Coil" Inserts restore to correct size, holes that have 
been accidentally tapped too large. And they do it simply, 
wmrately, economically. They eliminate the need for over- 
liie screws or studs — time-consuming fitting of solid bushings 

—or the complete scrapping of the casting I 
the Syracuse, N. Y., plant of Aircooled Motors Corpora- 
l * Qn - *or example, "Hell-Coil" Inserts are used to salvage 
*»"<num alloy helicopter crankcase castings valued at 
1500 — as well as In intermediate and timing gear case 
m ° Bn ®«um castings. Formerly, even when a casting had 
°"ly one hole tapped oversize, it was necessary to scrap it 


because of the rigid production standards required. Today, 
"Heli-Coil" Inserts eliminate this waste! 

"Heli-Coil" Inserts are precision-shaped helical coils of 
stainless steel or phosphor bronze wire, which engage screw 
threads of the American National System. In addition to their 
many applications in salvage, maintenance and field ser- 
vicing, "Heli-Coil" Inserts are widely used in original installa- 
tions in aluminum and other light metal parts. These inserts 
provide a hard, anti-friction, protective lining for tapped 
threads in these softer metals . . . preventing thread stripping, 
seizing and galling. Write today for complete engineering 
information. 





SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING 





*/ rets yw,/ 
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Interstate designed it for Interstate: to make scientifically certain that 
every hydraulic unit produced in this plant is 100% O.K. The Hydraulic 
Test Bench pictured above has many unique features. For instance: 

It can test many units simultaneously. It can test them under a great 
variety of conditions. It has a testing capacity up to 3,000 lbs. 

In addition, it completely filters hydraulic fluid — through a two-way 
filter mechanism. The first filter reduces all foreign particles down to 
10 microns; the second filter reduces them down to 2/2 microns. 

This Hydraulic Test Bench is another proof of the engineering skill 
and production accuracy that go into every Interstate precision unit. 


aircraft and 
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REDEDICATION 

An Obligation to Our Fighting Men 



CREATIVE 

ELECTRICAL 

ENGINEERING 


E Leland* 


T-vomNC the last few weeks we have been forcibly 
I I reminded that so long as we still are fighting 
1 J either of our major foes, first claim upon the 
[reductive resources of the United States— its manpower, 
mterials, utilities, and industrial facilities— must be the 
[reduction and delivery of munitions and war supplies, 
ill other claims are secondary. No responsible citizen 
reuld have it otherwise. For in this war even more is 
it stake than our existence as a Nation. We dare not 
forget that we are engaged in a struggle that challenges 
the fundamental values upon which our civilization has 
been built 

It is not easy to list the values that we are fighting to 
uph old . They have been clothed in a variety of shapes 
over the centuries. They will assume new forms in the 
years ahead. But they have an inner consistency that 
free men the world over can feel and recognize: the 
right of the commoner against the noble, the right of 
the individual against the state, the right of trial by 
pry, the right to vote, the right to an education, the 
right to freedom of speech and worship, the right to 
work in a sphere of one's own choosing, the dignity and 
the equality of the individual under the law— these are 
our cultural heritage, painfully won and often precari- 
tnsly held over the ages, always to be rewon, redefined 
aid buttressed by each succeeding generation of men. 
The preservation of this vital core of value, and its 
tran smi ss i on to our sons and daughters depends upon 
our victory in this struggle. So those things which are 
Ksential to victory must come first. And since the pro- 
duction of war munitions in overwhelming volume and 
quality can hasten that victory and save countless lives 
of our fighting men, no effort that will contribute to 
ihis end should be regarded by us as a sacrifice. 


The present is no time for self-congratulation upon 
our achievements either in the theatres of battle or of 
Production. The mounting casualty lists should suffice to 
cur dle the savor of any such indulgence. The most that 
can be said in reasonable taste and good conscience is 
“>at performance in both fields is such as to warrant our 
confidence that we can carry to successful com- 
pletion the tasks that remain to be done. 

Nor is there profit in even observing, much less de- 
ploring, that the tasks ahead are more formidable than 
&ose which were defined for us a few short months ago. 


Then, all of us — military leaders, government officials, 
workers, and business men— were riding a crest of opti- 
mism as to an early end of the war in Europe and as to 
the character and dimension of the war against Japan. Al- 
ready we had begun to turn anxiously toward the prob- 
lems of reconversion which then seemed so near at 
hand. Schedul e s for war production, based upon the 
best available estimates of need, called for a 5 billion 
dollar reduction from 1944 performance, even though we 
might have to continue a two-theatre war, and for a 
40 percent reduction in the event of an early victory in 
Europe. 

Today, those forward estimates have been revised 
sharply upward. That is true both of the 1945 require- 
ments to meet the needs of a two-theatre war, and of 
requirements for the Pacific war once the European 
phase is ended. For this upward revision four chief 
reasons are responsible: 

1- European battle experience has shown markedly 
greater use of expendable munitions than was pro- 
vided in the formulae upon which our original pro- 
duction schedules were calculated: the result has 
been a depletion of inventories on a scale that would 
become dangerous if allowed to continue. 

2. Experience has also demonstrated the need for new 
types of weapons or increased complements of some 
existing types to match new enemy equipment or 
tactics. 

3. A less easy optimism as to the early ending of the 
European war has given rise to a growing disinclina- 
tion to gamble on the approximate date. 

4. An increasing conviction prevails that the war against 
Japan may require ground-army operations on the 
Asiatic mainland on a scale greater than originally 
premised. 

But if these changes in the fortunes and outlook of 
war have raised our estimates of military requirements, 
may not subsequent favorable changes in the military 
situation cause them again to be revised downward? It 
is entirely possible. But our military men have learned 
that they cannot safely discount what might desirably 
happen as something that will happen. Those working 
on the production front also must learn that lesson. For- 
tunately, the record shows that we have been able to 
maintain a war production almost equal to that of the 
rest of the world combined, even while we produced for 
civilian use on a scale that has been large even by our 
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own pre-war standards. So we have ample margin to 
whip whatever war job may be required of us. As now 
defined, the task will not be easy. But it can and t Bill be 


What, then, is the production task with which we are 
charged? Our 1945 production for the two-theatre war 
now calls for the substantial maintenance of the over- 
all levels reached in the latter months of 1944. But there 
is a shift of emphasis. Almost half of the programs for 
specific equipment items are declining. A few are sched- 
uled to hold level. About 45 percent are scheduled to 
rise sharply. That means that workers and facilities must 
be shifted to man the expanding programs. At the same 
time the armed services are calling for many more men 
than can be supplied from those who become newly eli- 
gible to the 18 year old age group. That means further 
drafts upon war workers. It means also replacements 
for them when they are taken from the expanding pro- 
grams. Finally, events demand that we produce as much 
as possible of many items during the first half of 1945. 

Our task, then, is one of intensified effort for the im- 
mediate future, with multiple readjustments at a stage 
when adjustments are hard to make. Materials for which 
demand was easing as pipe-lines were being drained in 
anticipation of falling schedules again are tight as the 
pipe-lines are being refilled to meet augmented require- 
ments. Men, women, and facilities must be shifted from 
less essential to more essential tasks. What must be done 
will be done. But unless there is much voluntary accom- 
modation, it will be necessary for us to suffer a formid- 
able amount of governmental direction which none of us 
likes, many of us deeply resent, and all of us, when per- 
sonally affected, volubly protest. The more we police 
ourselves, the less we shall be policed. 


Even after Germany has been defeated, we shall still 
face a far from light production requirement to continue 
the war against Japan. As currently defined this phase 
might require war expenditures at something like $70 
billions a year, an over-all reduction of approximately 
20 percent from the $89 billions spent in 1944. Reduction 
in munitions output would be somewhat greater, prob- 
ably from 25 percent to 30 percent below 1944 levels. 
But it is important for us to acknowledge that the re- 
duction is going to be substantially less than the 40 
percent previously estimated. 

Only a few months ago there were those who ques- 
tioned sharply the possibility that we might need 60 
percent of current munitions output to win the Japa- 
nese war. Now the judgment of the military is that 70 
percent will be none too high. 

Actually the latter level would represent an increase 
of little more than 50 percent above what now is being 
produced for the Pacific area. This, certainly, is a mod- 
est estimate when we reflect that we shall inevitably 
more than triple the Army forces assigned to that 



President, McGraw-Hill Publishing Co, !«• . 


Such a program probably would give us 
nitions supply from three to four times 
Japan, but it is believed that we shall 
to compensate for the advantages derived by 
the fact that she will be fighting a defensive war, 
the volume of her accu m ulated stores, from her 
pared positions, her shorter lines of supply and 
port, and from her 

ent 3 

The more modest V-E Day cuts contemplated 1 
present plan will mean a less acute reconversion 
lem when they are made, but will leave a greater 
to be met at the end of the war. They will mean 
ably a net increase of not more than 4 million 
available for civilian work during the 
Their orderly absorption should present 
ing problem. Indeed, we now are warned by 
that war production following V-E Day 
the protection of considerably closer 
contemplated under the 40 percent cuts 


In short, we face for the immediate future a more 
difficult production job. It is made the more 
by the fact that we had dulled the keen edge of 
will to produce by our premature expectation of a re- 
duction in requirements. Now we are told that the trad 
of war production for the immediate future is 
it is unsafe to discount the date of victory in 
and that the amount of leeway for reconversi 
the defeat of Germany is less than had been anticipated 

Accordingly, we must rededicate ourselves to 
of driving war production up. We must do 
of the things that we have enjoyed on the civilian front 
rather than demand more of those things; we have still 
to devote our abilities and energies first and foremost 
to the demands of war. 

Whatever will assure and hasten victory must have 
first place in any statement of American policy. 

Without victory, our aims, and the 
upon which they are based, will be ex 
out by the opposing aims and values ; 
enemies. 

The needs of our fighting men must be put first For. 
unless we win the war, the National aims and policies of 
the United States will cease to have meaning in the 
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NEW PLANTS 

100-0CTANB PRODUCTION 


NATURE 


NEW AVIATION GASOLINE UNITS of most modern design at Sinclair refin- 
eries, are now producing 100-octane gasoline. Sinclair’s output of this vital 
fuel runs into thousands of barrels a day. 


...EXTRA GREASE CAPACITY FOR PROTECTION 


But — among "Self -Protected" and "Sealed" bear- 
ings it's the NORMA-HOFFMANN "CARTRIDGE" BALL 
BEARING that provides that extra — more than double 
— grease capacity so vital to long life, low main- 
tenance and minimum attention. 


There are many other distinctive — and equally 
valuable — features, in the "CARTRIDGE" Bearing. 


Witte for full details to our nearest office. 
Or, — better yet — ask them to send one of our 
engineers to discuss your bearing problem — in 
strict confidence, of course. 



NORMA-HOFFMANN BEARINGS CORP’N. . 3 , 

• CHICAGO • CLEVELAND • CINCINNATI • PITTSBURGH . DETROIT • LOS ANGELES • SAN FRANCISCO • SEATTLE. WASH 
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SINCLAIR 100-OCTANE gasoline all goes for war uses today. But it will be 
available later on to power the new sky giants planned for commercial flying 
on national and international air routes. 


SINCLAIR 


S| NCIAIR REFINING COMPANY • 630 FITTH AVENUE, NEW YORK 20, N. Y. 
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weight savings of nearly 200 pounds 
plus reduced vulnerability due to 
sol.enoid operation without long 
bulky cables, and you'll see why 
other aircraft manufacturers are 
following suit. For complete infor- 
mation see nearest office. Over 500,000 
ADEL hydraulic units comprising 300 types 
and sizes now serving aircraft, armament, 
transportation and marine industries. Known 
everywhere for Standardization, Design Sim- 
plicity and DEPENDABILITY. 

For War (and Place! Buy Bond* 


Little wonder that Boeing, famous 
for advanced engineering, selected V 

ADEL's Solenoid 4-way Pneumatic 
Valve (No. 13381) for opening and 
closing the Boeing B-29's huge twin 
bomb bay doors. Their tests showed 
that electrical operation required 20 seconds 
for opening while the ADEL air valves (oper- 
ated by compression and tiny air bottles) 
did the job in 65/ 100th of a second; sim- 
ilarly, closing which required 30 seconds 
is now done in 1.4 seconds! Add to this 
speed the fact that the new system affords 
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OVER 450 LOCKHEEDS A 
MONTH FOR UNCLE SAM 



One-hundred percent of Lockheed's production is for war! The swift P-38 
Lightning fighter, the Navy’s PV Ventura bomber, the famous Boeing Flying 
Fortress and the majestic Lockheed Constellation. Fighters, bombers, transports. 
Fast, hard-hitting dependable weapons of war— backed by the Lockheed tradition 
of leadership and the vast store of Lockheed skill and experience, -tz One-hundred 
percent war production! This is Lockheed’s record forJanuary,1945, and for every 
month as long as the need is for war planes. Then, and only then, will Lockheed 
return to its original purpose — building planes for commerce, industry and you. 

prrpra i Hiju, 

LOOK TO LOCKHEED FOR LEADERSHIP 

Lockheed Aircraft Corporation, Burbank, California 
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Flex-O-Tube 


Flex-O-Tnbe hose assemblies are to be 
found in the nose of the Liberator B-24 
built by the Consolidated Vultee Aircraft 
Corporation. 

These hose assemblies have proved relia- 
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DESIGNED AND GROUND 


|Y SEVERANCE, SPEED FINISHING IN UNUSUAL APPLICATIONS 
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1 IOS ANGELES : 


MIDGET MILLING CUTTESS • PRECISION RE GRINDING • SEVERANCE TOOL INDUSTRIES 
LONG ISLAND CITY. NEW YORK; DETROIT 2. MICHIGAN.- FORT WAYNE. INDIANA; CHICAGO 
CANADA: 60 FRONT STREET WEST, TORONTO. ONTARIO. 



Stop that thieving demon ffl/ST 



with new 


SHELL RUST-PREVENTIVES 


W HAT IS RUST’S annual "cut” in your busi- 
ness? How much should you charge off 
to this thievery? 

Probably much more than you think! 

Because the cost of rust is the total of a lot 
of big and little losses. Depreciating equipment 
. . . ruined materials . . . worthless finished 
products. Plus time wasted all along the line! 

That is no new story. The news is that Shell 
has perfected and now presents a complete line of 
Rust Preventives ... the new Shell Ensis Rust 
Preventives for coating metals . . . the new Shell 
Tellus Oils for lubrication. 

Shell Ensis Rust Preventives embody a com- 
plete line of oils, fluids and compounds. They are 
available invarious grades and provide protection 


against the dangers of exposure. Their protec- 
tive coatings range from thin, transparent films 
for indoor use to heavy, abrasion -and -weather- 
resistant coatings for outdoors. 

Shell Tellus Oils do not remove rust ... How- 
moisture is a factor, special rust- 
inhibiting qualities built into them afford 
protection against the formation of rust, without 
sacrifice of other valuable characteristics. 

Call in the Shell Man. Let him make a study 
of your operation, and advise you the proper 
Rust Preventive product to "stop the thieving 
demon in your plant.’’ Write, wire or phone 
Shell Oil Co. Inc., 50 W. 50th St., New York 

20, N. Y or 100 Bush St., 

San Francisco 6, Calif. 
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SHELL Ensis Rust Preventive Coatings 
SHELL Tellus Rust Preventive Lubricating Oils 
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New rubber joint se 



P ROVED FOR YEARS on industrial 
piping applications, B. F. Good- 
rich Flexlock couplings are now be- 
ing adapted to many aircraft uses. 
They are effective as seals or flexible 
joints, and are ideal for uses where 
vibration is a problem. 

The Flexlock coupling is a molded 
rubber gasket specially ribbed inside 
and out. Coupling is placed in the 
larger diameter pipe and the smaller 
pipe forced inside the coupling. 
Compression causes the ribs to grip 
both pipes securely. The result of 
the gripping and sealing action of 
the inner and outer sets of ribs is a 
tight joint. 

Flexlock couplings have five out- 
standing advantages: ( 1 ) Quick ap- 
plication — takes only few seconds; 
(2) Low cost — time saved and low 
cost of seal itself make Flexlock 
cheapest method in many cases; (3) 
Adaptable— adapts itself to rough 
surfaces; (4) Leak-proof — constant 
pressure is exerted on all surfaces 
touched by seal; (5) Positive flexible 
coupling — vibration won't loosen 
Flexlock. 

B. F. Goodrich Flexlock couplings 
can be made of natural or syntheti 
rubber, depending on use. Rubber 
can be compounded with resistance 
to aromatics, hot and cold gases, and 


liquids such as commercial acids, 
alcohol, water, gasoline and oil. 


Flexlock couplings are available 
now for experimental uses, some of 
which are described below. Our en- 
gineers will be glad to work on 
applications with you. Write to The 
B. F. Goodrich Co., Aeronautical 
Division, Dept. A-2, Akron, O. 





AH made by B.F. Goodrich 


LANDING WHitl TIMS • TAIL WHKKL TIMS 
DI-ICIBS • BULLIT-SIALINO FUIL CILLS 



plane plumbing lines 






B.E Goodrich 


FIRST IN RUBBER 






EDITORIAL 


a basic advancement in aircraft brakes 


America's Policy Makers 

Need Our Industry's Help 



Proved for military 


of planes. Maxima 
draulic displacem 


idix Pneudraulic Shock Struts— Bendix Airplane Wheels— Airplane Bratas- 
and Power Brake Valves make up the list of Bendix Landing Gear Kquipm ® 1 


AVIATION, February, 


I K the months that lie immediately ahead the basic 
pattern for the postwar aviation industry will be 
wrought. The whole future of aeronautics in this 
country depends upon the imminent decisions of the 
present Congress and of the several government 
agencies concerned with problems bearing directly on 
our nationai air power policies. In a larger sense even 
the future security of the nation depends upon these 
developments because the war has shown with great 
clarity how' closely the future of aviation and the future 
of the nation are intertwined. 

Important decisions will be made to determine the 
principles governing the disposal of war-surplus air- 
craft and aviation equipment. This is one of the knot- 
tiest problems before us. The effectiveness of its 
solution will affect the future of every branch of the 
aviation business. Unless the market is relieved of the 
huge surplus which is bound to accumulate before the 
war ends, there is grave danger that the manufacturing 
talent of the industry will be scattered to other fields 
and perhaps never re-assembled. 

The disposition of government-owned manufactur- 
ing facilities will come in for further examination and 
the proponents of nationalized industry will be heard 
advocating that the industry be placed in the position 
of competing with its largest customer. One of the 
most eloquent answers to this fallacious thinking is 
the prewar French experience in which government 
ownership so demoralized industry that even the hope 
of adequate war production faded before France fell. 

T he delicate demarcation between the functions 
of government and industry in research and de- 
sign development is scheduled to be worked out by this 
Congress and a projection of past practice will fur- 
nish a sound formula for the future. The public inter- 
est demands a continuous and highly accelerated pro- 
gram of technological development which is the very 
life-blood of aviation. The government laboratories 
must not overstep their vital responsibility of providing 
basic research (they have effectively refrained in the 
past). The armed services must continue their catalytic 
action in evaluating progress and encouraging the in- 
dustry to develop new and better designs in an unend- 
ing procession. Peacetime procurement policies must 
be devised to eliminate enough of the gambling element 
m experimental contracts to enable manufacturers to 
justify them before their stockholders. And the indus- 
try must not shirk its responsibility to utilize basic 
research to create the finest aircraft and equipment in 
the world. 

Our national policy with respect to airport develop- 
«IATION, February, 1945 


ment will probably be formulated this year. The divi- 
sion of financial responsibility between the federal, 
state, and community governments should be deter- 
mined, and a long-term plan to build airports as we 
have built highways should be set up as quickly as 
possible. Much of the future growth of personal 
flying depends upon government and community 
activity in this field. 

Many other problems vital to aviation's future will 
be ironed out this year. The move to relax regulations 
governing personal plane operation and the develop- 
ment of a postwar network of feeder airlines are 
prominent among them. The center of much of this 
policy formation will be the nation’s capital, but other 
matters vital to aviation will be considered by various 
state legislatures. 

T he men who are charged with the grave responsi- 
bilities of policy-making in government are not 
supermen. They are normal human beings, even as 
you and I. And they are thirsty for competent infor- 
mation to help them do their difficult jobs more effec- 
tively. In the past they have often been misled by 
crackpots and publicity seekers whose testimony was 
based more on self interest than on the truth. And the 
public servants were forced to depend upon instinct 
to distinguish between the unsound and the sound. It 
was not until recently that the industry leaders who 
really know the score took time out to go to Washing- 
ton to present the facts. 

The handful of aviation manufacturers who have 
taken valuable time out to present the truth about the 
industry to the various agencies of government deserve 
high commendation for their foresight and their contri- 
bution to the future of the industry and the nation. 
They have been welcomed by members of both political 
parties. Their strength and their effectiveness have 
been born of their willingness to present facts impar- 
tially without trying to hide any part of the truth. 

This work must go forward in the critical months 
ahead because there will always be new problems in an 
industry whose very basis is rapid change. It is the 
responsibility of every member of the industry to sup- 
port this activity and to contribute to it when called 
upon. By so doing it will be possible for aviation to 
establish an example of industry-government relation- 
ship which it will behoove other industries to follow. 

* Editor 
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A r forces have been developer! in 
this world of ours only on the 
basis of national policy: peace- 
loving nations like the United States 
developed their aviation industries 
along the lines of commerce — Germany 
and Japan developed theirs for aggres- 

It was only because the United States 
had strong Air Commerce— what we 
commonly vail air transportation — and 
an unparalleled Aircraft Production po- 
tential — that it was able to build up 
an Air Force equal to those of the 
aggressor nations. 

While World War I influenced the 
development of the airplane more than 
the airplane influenced World War I, 
the exact opposite has been true in the 
current conflict. Thus it will be well to 

surely to be affected by Air Power, 
that is, the sum total of Air Force, Air 
Commerce, and Aircraft Production. 

All will be greatly affected by na- 
tional policies — foreign and domestic — 
and such policies must have regard for 
the truly fundamental character of Air 
Power. For here is a new medium of 
communication and commerce, a me- 
dium of unique character and far- 
reaching influence. 

We have seen the French Air Force 
disintegrate under a lack of progressive 
policy ; we have seen the British, whose 
maritime policy had helped make the 
inhabitants of a small group of islands 
the founders of a world empire, func- 
tion less surely in the air. We have 
seen the Germans, disarmed by treaty, 
re-arm and combine Air and Ground 


■to and to expand in an emergency to 
first brunt of war while the 
er of industry was being con- 
^rttd. It recognized the place of Air 
inerce in peace and war, and of 
jnal flying and the training of 
h in aviation. It indicated the ne- 
tv for planned programs designed 
a fire continuity to development and 
production, and the healthy financial 
Condition so essential to progress. 

Out of it came a fundamental concept 
oi the mutual interdependence of the 
armed forces and Aircraft Production. 
The Army and Navy had to direct a 
program that would bring to bear the 
ill creative force of performance com- 
petition, and still avoid destructive 
inancial competition. This same prin- 
ciple controlled the orderly economic 
development of Air Transport, domestic 
and foreign. Reasonable regulation 
provided all the incentive of free com- 
petition without the destructive disad- 
vantages of unlimited competition. 

The line of demarcation between gov- 
ernment and private industry was 
carefully drawn, yet both were well in- 
tegrated. Business relationships be- 
tween the commercial airlines, personal 
Ijers, and personal plane manufactur- 
ers were the normal relationships of 
private individuals. The government 
refrained from competition with private 
industry, both in design and produc- 
tion. The armed forces evaluated the 
results of competition in the laboratory 
and in the field. They laid down their 
own requirements and usually required 
the “impossible.” But invariably it 
was forthcoming. 

pattern for relationship of 
to the individual or organi- . 
ration that is wholly within the spirit 
of the American concept of individual 
ireedom under law. It is a pattern 
that could well be followed in other in- 


dustry-government relations in the 
future. Freedom is not alone a pleas- 
ant material condition but a vital, dy- 
namic, constructive spiritual force that 
has produced the greatest power in 
world history. 

The pattern of domestic air policy is 
well established. That for the foreign 
field remains to be delineated as the 
world works over the foundation es- 
tablished by the International Civil 
Aviation Conference held late last year 
in Chicago. Here we move out of the 
realm of Air Force for war, and into 
that of Air Power for peace. 

The function of the Air Force in 
peace has already been outlined by the 
Dumbarton Oaks Conference. An Air 
Force to comprise contingents from the 
Powers will be the instrument of secur- 
ity — a Security Air Force. And Air 
Force is suited to this purpose to a 
degree not approached by Ground or 
Seaborne Force. Its capacity for action 
directly against a people, rather than 
against their armed forces, is a decisive 
quality. 

If no agreement can be had as to 
collective action, then the responsibility 
will rest on the individual country. 
The United States has two instruments 
available for this purpose, and can use 
one or both as circumstances dictate. 
The Army’s long-term striking force, 
using self-sufficient Boeing Superfort- 
resses and Convair Dominators is one; 
the Navy’s Seaborne Air Force is an- 

But we must not lose sight of the 
fact that these forces must be kept at 
a high state of readiness and advanced 
technical development. The buzz- 
bomb and rocket bomb forecast rapid 
changes; still other developments are 
indicated. These highlight the place 
of aircraft design and production in 
the Security Air Force. 


The future of this country in peace 
and in war is to a great extent in the 
hands of American scientists in indus- 
try, in universities, in schools, and in 
government. The leadership, in con- 
nection with the development of new 
weapons, must rest in the armed ser- 
vices, but the actual research, engineer- 

vate hands and be stimulated by the 
natural forces best calculated to ac- 
celerate it. 

The outstanding lesson of this war is 
the miraculous power of individual in- 
itiative and enterprise under freedom. 
This has shown itself not only in in- 
dustry but in the armed services as 
well. Both Aircraft Production and Air 
Transport flourished in the United 
States under the stimulus of private 
competition, reasonably regulated in 
the broad public interest. Under this 
policy, skilled designers and creative 
engineers conceived new technologies 
to obsolete the old and provide new 
employment and wealth for the many. 

Meanwhile, the need for an Air 
Force is importantly influenced by 
other things. Among the causes of 
war is disruption of commerce and 
trade. One of the great forces for 
peace is freedom of access to the goods 
of the world. Another is domestic 
prosperity, and the two go hand in 
hand. The earlier commerce is re- 
stored, the less the need of an over- 
whelming Security Air Force. Here 
is the opportunity for Air Transport. 

Air Transport, under the American 
system, has proved self sustaining even 
in direct competition with highly de- 
veloped surface transport. In the re- 
construction period following our Civil 
War. the railways furnished the me- 
chanism for expanded trade and indus- 
try. Similarly, following World War 
I. the automobile was the new vehicle 
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Vice Chairman, United Aircraft Carp., 
and President, Aeronautical Chamber of 
Commerce 

One of aviation's foromost 
spokesmen here gives the in- 
gredients for a national air 
policy which might well foster 
the world's fourth great — and 
possibly permanent — era of 
peace, the Pax Aeronautica. 


Forces in a bold bid for world power 
that came too close to success. We 
have seen Italy and Russia and Japan 
make their bids for Air Power. Of 
the three, it is possible Japan had the 
broadest concept. 

It should be recalled that during the 
Washington Limitation of Armaments 
Conference and the London Confer- 
ence, when Japan was apparently ac- 
cepting the 5-5-3 ratio of surface ships. 
Brig. Gen. William Mitchell was fore- 
casting the passing of the battleship — 
and Adm. William E. Sims agreed with 
him. The Japanese statesmen must 
have been impressed with this, and, 
when the U. S. carrier force maneu- 
vered in the Pacific, must have under- 
stood the significance of Air Force that 
we in the United States hardly appre- 

In any event, Japan not only ex- 
panded its naval air forces, but appar- 
ently assigned to seaborne aircraft a 
vital role. History may record that 


the navy was actually relegated to third 
place in their thinking, and the air 
forces, however administered, charged 
with responsibility for controlling the 
sea lanes. 

However this may be, we find that 
German and Japanese ambitions were 
finally thwarted only with the decisive 
help of American Air Forces. Behind 
the fighting forces of the United Na- 
tions was the overwhelming flood d 
superior aircraft designed and pro- 
duced by the American aircraft indus- 
try, the largest industrial establishment 
in world history. 

America’s air policy, as outlined b' 
Dwight Morrow, was quite simple. ft 
recognized a strong Air Force *5 » 
vital necessity to our national secuntv. 
tt saw the backbone of the Air Fora 
as a strong, competitive, private indus- 
try. able to maintain technical leader- 


about which reconstruction focused. 
The progress of mankind has paralleled 
the progress oi transport. Now, the 
airplane, forged in the crucible of war, 
may become the instrument for forging 
a durable peace. 

If Air Transport served only as a 
means of bringing leaders of govern- 
ment and industry into quick accord 
on the measures essential to the res- 
toration of trade, it would justify itself. 
But, of course, it has a far greater 
role than that. Coordinated with other 
forms of transport, it can become the 
catalyst oi a new dynamic era of ex- 
panding commerce. And the economics 
of Air Power are such that this re- 
quires no subsidy under reasonable 

For instance, as the world pro- 
gresses. new sources of oil will have 
to be developed. Much of the world 
outside the United States has been only 
lightly prospected. If Americans con- 
tinue to participate in the work of find- 
ing oil, they will need international air 
transport to every comer of the earth — 
air transport which translates the great 
distances of the globe into hours in- 
stead of weeks and months. 

This is but one of many examples, 
for nature has distributed materials and 
peoples all over the globe. No nation 
or people is self-sufficient. Each needs 
to trade with others on terms advan- 
tageous to all. Tourist travel is one 
form of trade. The wide variations in 
living standards among peoples is a 
challenge to statesmanship. Unless it 
is met. frequent wars seem inevitable. 
Enterprising traders of the past found 
ways to trade under even greater diffi- 
culites than those now encountered. 
They are likely to repeat. 

A great new force has been released 
upon the world. Thousands of young 
men in their early twenties have learned 
to fly and to command large and com- 
plicated aircraft. They and their 
crewmen have had a taste of individual 
initiative, of leadership, and of team- 
work they might never have experi- 
enced in peace. Some of them will 


want to range far afield in pioneering 
new countries, new air routes, new en- 
terprises. Some will not be content 
with the old routine. They form a new 
force for international expansion, and 
Air Commerce should provide new op- 
portunity for them. 

From the viewpoint of Aircraft Pro- 
duction we see that if, as the demands 
of the Air Force diminish, the require- 
ments of Air Transport increase, the 
reconversion of the manufacturing es- 
tablishment is facilitated. A growing 
demand for new and improved trans- 
port becomes the basis of transition 

Disposal of war surplus transport 
planes may well create a demand for 
newer types if it is handled on a sound 
economic basis designed to expand 
domestic and international transport. 
On the other hand, dumping of war 
surpluses, or permitting them to over- 
hang the market, could quench the 
spark of recovery. 

In fact, in order that the aircraft 
manufacturing establishment may even 
survive the drastic cutback from war 
to peace, several steps are necessary: 
First, contracts must be terminated in 
the same spirit in which they were 

tinue at greatly reduced levels on a 
long-term continuing program of out- 
put of advanced transports and new 
military models : and third, war sur- 
pluses must be administered courage- 
ously in the public interest so as to 
ian the spark of technological progress 
and not extinguish it. Aircraft Pro- 
duction as the backbone of Air Power 
is a public asset to be cherished and 

This brings up a whole new relation- 
ship between the requirements of na- 
tional defense and their impact upon 
the economy. It is commonly accepted 
as a fact that expenditures for national 
defense are a burden tending to depress 
living standards. However, under the 
processes by which U. S. aviation has 
developed, there were compensating 
factors. The armed forces, seeking 



technical progress, fostered technical 
development through private industry 
Those improvements susceptible of em- 
ployment in Air Transport paid a re- 
turn and tended to reduce costs. 

The expansion of economical Air 
Transport on a profitable basis coo- 
tributed to lowered travel costs and 
reduced express rates, thus promoting 
domestic and foreign commerce. The 
supporting manufacturing and other 
services shared in the enterprise. New 
employment and new investment op- 
portunities sprang out of the applica- 
tion of new technology to trade and 
commerce. Air Power, acting through 
Air Force to keep the peace, can func- 
tion through Air Transport and Air- 
craft Production in the same service. 
And while it may prove impractical to 
balance the wealth created by this new 
industry against the costs of new and 
improved equipment for the Air 
Forces, it is obvious that substantial 
sums will be recovered. 

In fact the recovery could, in time, 
exceed the original cost just as it did 
in the Western railroad construction. 
Beyond this the savings resulting from 
maintaining an adequate air force as 
insurance against war arc incalculable. 

Here indeed is a revolutionary de- 
velopment. Air Power, as we have 
seen it function in war, has been de- 
vastating. Air Power dedicated to 
peace can be correspondingly beneli- 


There have been three great eras of 
peace in modern history : The Greek, 
the Roman, the Victorian. In each, 
the dominant Sea or Land Power in 
the hands of free people drove piracy 
from the high seas and provided the 
peace conducive to overseas trade. AD 
the other requirements having been 


Now, we find in our hands a new 
and even more effective Power, that of 
the Air. The United States has the 
dominant Air Power, an unexcelled 
Air Force, the largest productive capa- 
city in the history of the world, and 

United States air policy is important 
to the security of her people — if not 
vital to the peace of the world. Most of 
the world has agreed with our policy, 
as was shown by the Chicago confer- 
ence. Out of it may easily come a 
fourth and possibly permanent era of 
peace, the Pax Aeronautica. 

Such a peace requires no new theory. 

but derives from our experience in two 
World Wars in a single generation. A 
basis for maintaining that Air Po licy— 
and with it the peace — can be found 
in the five major points which « 
present in the accompanying box 
(.Turn to page 413) 


lUitan* 1 nxperlwnce has now taught us that nothing is so vital 
African might and security as our air power. But this formidable 
Uff, coeldn't have been attained or maintained had it not been for the 
gjrthse-eefettered functions of research and development. Hence — 


WE MUST RETAIN 
TECHNOLOGICAL SUPREMACY 


A the outbreak of war — Dec. 
7, 1941 — this great industrial 
nation had an air force which 
ns pitifully inadequate, numerically, 
to cope with enemies in the West and 
East who had built up the greatest 
Jetts of combat aircraft the world had 

But although we were short in planes 
and men, we were long in initiative and 
technical knowledge — thanks to a small 
group of farsighted and airminded men 
in the army and navy and in private 
industry. They were the men who, 
with inadequate appropriations and in- 
' >ment worked long hours 
keep American aviation technolog- 


ically abreast with, or slightly ahead 
of, other nations, during the years of 
tenuous peace between World Wars I 
and II. 

These men were often faced with the 
problem of deciding which important 
new project should be furthered be- 
cause there were not sufficient funds to 
develop all the things that promised 
progress. 

: in point is interesting. It 
the flying bomb — the weapon 
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which has been used by the Nazis with 
destructive force against the civilian 
population of England and to some ex- 
tent against American troops stationed 

The first robot bomb — an unwieldly 
looking flying machine — was devel- 
oped in 1918 by the U. S. Navy and the 
Sperry Corp. It performed success- 
fully, carrying 1,000 lb. of TNT for 400 
mi. But it was one of the inventions 
that our engineers had to ignore in 
favor of more important items — for in- 
stance, our highly accurate bombsights, 
which have made possible the precision 
bombing of enemy military targets. 

That our engineers were wise, in 
their selection of new developments 
upon which to concentrate their ener- 
gies and available funds, has been 
proved in aerial combat over many 
continents. American aircraft of this 
war — virtually all developed before 
Pearl Harbor — have time and again 
proved superior in design and per- 
formance. But the fact that we should 
have had to ignore other inventions 
which might have afforded us the 
power necessary for earlier victory is 
a lesson that America should not for- 

Despite inadequate funds, our engi- 
neers — both in the services and in priv- 
ate industry — were able to keep us 
ahead technologically so that, when war 
did come, the problem was not one of 
development but of quantity production. 

Through their farsightedness they 
were also able to give us the edge in 
a phase of aviation which may well be 
one of the deciding factors of the war — 
flexibility of design and engineering of 
our aircraft, permitting us to make con- 
stant improvements even while we were 
in mass production. 

An example which shows the im- 
portance of peace time development, as 
well as abstinence from standardiza- 
tion, is the Boeing Flying Fortress. 

US 


AVIATION. Febr 



Thi, ihot of rocket-assisted takeoff of North American B-2S Mitchell, during r Wright Field test. 
and after the war, our airliner s — will be able to take off in half the space now required 


The B-17 made its first experimental 
appearance in 1935 — six years before 
the war embroiled America. It was 
then ahead of its time, but in the ensu- 
ing nine years, hundreds of improve- 
ments have been made on the big ship 
despite the fact that it was in mass pro- 
duction. 

Early Fortresses had a maximum 
speed of 254 mph. at 14.000 ft. Arma- 
ment consisted of five -50-cal. machine 
guns, and maximum weight was 34.000 
lb. Today, the B-17 does considerably 
better than 300 mph., and it is protected 
by 12 to 16 machine guns, most of them 
mounted in power-driven turrets and 
fitted with automatic computing sights. 
Maximum weight is almost 65.000 lb. 

This plane is only one of the aerial 
weapons developed in peacetime years 
and used by this country in the present 
war. Work on the Boeing B-29 Super- 
fortress was started in 1939. And the 
Republic P-47 Thunderbolt, North 
American P-51 Mustang, and Lock- 
heed P-38 Lightning were all pre- 
Pearl Harbor designs. 

Thus, had it not been for constant 
research and development, we might 
still be waiting for a really effective 
World War II airplane. As it was. it 
took us almost a year, with virtually 
unlimited aircraft production appro- 
priations, to get sufficient military air- 
craft into the field to initiate bom- 
bardment missions against enemv-occu- 

The first heavy bombardment mis- 


sion against Nazi installations in 
France (Aug. 17, 1942) was flown by 
12 Flying Fortresses : contrast that raid 
with the formations of thousands of 
bombers and fighter escorts which we 
are now sending daily against Hitler’s 

Since the outbreak of war. we. have 
had adequate funds for research and 
development, and, making effective use 
of the facilities bought with these 
funds, our engineers have gone ahead 
with many improvements which are 
just beginning to be felt in aerial com- 
bat. And we may look for more sur- 
prises for the enemy. 

Progress Sparred 

Some wartime developments of the 
AAF Materiel Command, now inte- 
grated in the Air Technical Service 
Command, have been concerned with — 

. . . Improvements in turbosuper- 
chargers. permitting our aircraft to at- 
tain combat altitudes which give them 
superiority over the enemy. The im- 
portance of this development to com- 
mercial aviation is great, since opera- 
tion of passenger and freight carriers 
at sub-stratosphere levels for all- 
weather flying safety and comfort has 
long been a goal. 

. . . Pressurized cabins, which per- 
mit B-29 crews to fly and fight with 
much greater efficiency than is possible 
with cumbersome protective equipment 
and oxygen masks. The postwar com- 
mercial passenger will desire the ease 




of pressurized cabins w 
the sub-stratosphere, 

... Jet propulsion, a development 
just beginning to be a factor in mili- 
tary aviation. Its potentialities, so far 
as commercial uses are concerned, are 
not yet sufficiently clear to make defi- 
nite predictions, but we do know that 
further increases in aerial speed lie in 
that direction. The propeller-powered 
plane has about reached the limit of its 
speed, because propeller-surface ai r 
tends to disintegrate as the movement 
of the blades approaches the speed oi 

There is no such limitation on jet- 
propelled planes, and when we consider 
speeds of 600-800 mph., we must f 
of jet propulsion. This form of m 
power will probably be an important 
factor in filling post-war calls for high- 
speed short flights. 

Rocket-assisted takeoff and the re 
versible-pitch propeller would seem to 
have a more immediate postwar com- 
mercial importance. The RP propellet 
is now the subject of a ’ 
which has already led to great strides 
in this field. It is entirely possible 
that within a short time, our bomben 
— and after the war. our airliners— 
will be able to land and takeoff in half 
the space now required. Obviously, a 
limiting factor in increasing the site 
and carrying-capacity of aircraft is the 
increased length of runways required. 
The quicker takeoffs with rocket assur- 
ance and “braked” landings with re 
versible pitch props may remove do 
limitation. 

We are now working on bombers of 
a size, range, load capacity, and at 
ment far beyond anything we 
have. The same applies to transports 
with regard to range and capacity 
being notable that transport versi 
of the B-29 Superfortress and B-32 
Dominator are already in production 

Coincident with these efforts, we on 
developing better power plants — alwaji 
working toward more power with lest 
weight — and better fuels for n 
ficient performance. Propeller de-icers 
are also being advanced, and we « 
seeking cleaner aerodynamic lines B 
greater lifting power for wing so 

Air power because of speed and to 
bility, has emerged in this war as 
first line of both defense and Ittac 
It can carry the war to within a fc 
miles (vertically) of important etten 
installations — an accomplishment whi 
(horizontally) requires months of in- 
tense and bitter fighting on the pwt 
of ground forces. It is not contended 

that air power alone c 

and decisive victory. That appears Sffl 
to be the job of the infantry, 
the importance of air power as a st 
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passenger and freight 


Ambling necessary men and supplies 
u .ge scale land operations, cannot 

V overemphasized. 

’ America is determined to remain 
j^ig and militarily prepared after this 
' a - But it is inconceivable that we 
«u!d keep 11.000,000 of our men, 
gtded ior productive peacetime effort, 
jibe armed forces. As Gen. Marshall 
recently suggested, the best pro- 
tednre will probably be to maintain a 
jmparatively small standing army and 
imited navy, backed by a partially- 

But we probably will maintain, as a 
jrmective first line a sizable air force 
•hose power would give us time to 

•jut we should ever again be attacked. 

It is not suggested that we maintain 
n air force as large as that we now 
are in the midst of this greatest con- 
ic! for to do so would be an undesir- 
ile drain on our national economy. But 
it must keep research and development 
activities going at full pace. We must 


have adequate appropriations for con- 
tinuance of the work that is going on 
at Wright Field, and we must provide 
private industry with sufficient orders 
for new types of aircraft so that this 
industry will always be in a position to 
quickly convert to military and naval 
aviation production should war again 
be thrust upon us. 

Thus, an efficient and adequate engi- 
neering and research organization, 
backed by an aviation industry which 
keeps abreast of all new developments, 
should be the nucleus of our air power, 
which in turn should be the nucleus 
of our national defense. 

By keeping ahead of other nations in 
the development of new aerial weapons, 
we can go a long way toward prevent- 

would know it was licked beiore smart- 
ing. 

The importance to commercial avia- 
tion oi such research and experimen- 
tation is obvious from the examples of 

which will undoubtedly be adapted for 


postwar 
port. 

At Wright Field, we have what is 
probably the most extensive aeronau- 
tical research and development estab- 
lishment in the world, with the finest 
equipment and most outstanding com- 
plement of skilled personnel. To fail 
to take advantage of this setup, to ad- 
vance peacetime aviation and protect 
America against future wars, would 
seem to be the height of folly. 

We must remember that the aircraft 
industry is probably the most rapidly 
advancing business in the world. De- 
signs which would have been consid- 
ered futuristic dreams 10 yr. ago are 
now realities. 

Quotes Tell Story 

The following quotation may help to- 
illustrate the point: 

“Every nation at war uses the best 
equipment that can be obtained. Im- 
provements must be made constantly 
or one of the hostile forces will soon be 
outclassed by its opponent . . . The 
175-mph. pursuit plane in use now un- 
doubtedly will be replaced by a 200- 
mph. plane within a few years. Simi- 
larly, a better bombing plane surely 
will make its appearance before long. 
It probably will be able to carry a 
2,000-lb. bomb load and cruise at 100- 
mph. for over 8 hr." 

Does that strike you as funny? It 
was written in 1926, only 18 yr. ago. by 
a man who was making a bold predic- 
tion — Henry H. Arnold, major. Air 
Service, U. S. Army, now C. G. of the 
AAF. 

In the same book in which he made 
that statement, Gen. Arnold said : 

“The next war between first class 
powers probably will start with a host 
of aircraft arriving unheralded over 
strategic points. Anti-aircraft guns 
will bark their protest from the ground 
and aircraft will rise to give battle 
and drive the invaders from the sky. 
Incendiary . . . and demolition bombs 
will destroy . . . concentration centers 
and munition factories ; but, following 
precedent, the largest and best equip- 
ped air force will be victorious.” 

Does this sound a bit like a pre- 
description of Pearl Harbor ? 

These quotations are cited to show 
that our military leaders have not been 
unmindful of probable advancement to 
be made in aviation, of the destructive 
uses to which these advancements 
might be put. But, by and large, the 
lucid forewarning of these men were 
only brushed aside. They were re- 
garded as scare-prophets. Meanwhile 
appropriations for military aviation 
continued to be slashed. 

May we never again let the fore- 
sight of such men go unheeded ! 
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the past to the special requirements of 
each foreign market, especially regard- 
ing quality of products, selling systems, 
and payment terms. Revere G. Sand- 
ers, assistant vice-president of Fair- 
child Camera & Instrument Corp., who 
in a recent trip talked to business and 
government officials of nearly every 
Latin American nation, found definite 
resentment against American manufac- 
turers and export organizations because 
they were prone to making “cash on 
the barrel head” demands before their 
merchandise left the wharves here. 

Mr. Sanders believes that if we ex- 
pect to get and hold foreign trade we 
must extend credit up to six months, 
or a year if necessary, even though our 
customers have the money to pay. 
He explains that the Latin American 
businessman operates under the philos- 
ophy that it is a reflection on his integ- 
rity if someone refuses him credit. 

Before the war, points out Mr. Sand- 
ers. we would demand irrevocable 
letters of credit with an order, without 
making any effort to take into account 
our customers' methods of doing busi- 

trade was built up in South and Central 
America by the Germans, who did 
accept the basic differences in opera- 


tional methods and thereby profited. 

Companies considering their export 
operations as of little importance, 
should either not undertake them or 
should name experienced export agen- 
cies to care for what trade they have. 
Export handled loosely spells trouble. 
Deals initially negotiated by junior 
officers have frequently been turned 
down later by senior officials, and obvi- 
ously this is bad business. AH basic 
policy decisions should be reached at 
home before sending representatives 

War conditions have often made it 
impossible for senior officers to visit 
foreign customers. But with the ex- 
pedited plane services now in prospect, 
senior officers should plan to do some 
traveling abroad in order to get first- 
hand impressions of the countries and 
the people with whom they want to 
deal. Certainly the foreign competi- 
tion will be "oh the ball” in this respect. 

Next month Mr. Hoadlcy will con- 
clude this salient foreign-trade series 
with an article detailing both practical 
working suggestions and government 
aids available to help American aircraft 
companies establish themselves in the 
highly promising export field. 
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THE COMING COMPETITION 
IN FOREIGN MARKETS 


PART II OF A SCRIES 

By RAYMOND L. HOADLEY, Financial Editor. "AridHoo" 

True enough, some luscious plums ore ripening out in the export 
Reid. But they aren’t going to fall right into the contract basket. 
To get them will require skillful plucking featuring the adroit use 
of every proven appurtenance of the art — for the veteran foreign 
rivalry will be plenty stiff. 


Steps recently tal 
eluded the appointm 
resident abroad as marketing officii hi 
principal countries. Small firms i 
to send their own men will be , T .,. 
sen ted by group agencies. The Deput- 
ment of Overseas Trade has made 
survey in 26 countries outside th 
European battle area for the "Bor 
British” drive. The surveys are kept 
up to date, hence all that will be needed 


Great Britain will provide real compe- 
tition for the American plane maker. 
You can’t write off as a competitor a 
nation that has 15,000 firms making 
5,000 aircraft a month. As Sir Fred- 
erick Handley Page has pointed out, an 
erroneous idea has been spread about 
that British engineering “is done solely 
in converted cinemas, disused stables, 
and adapted Olde Tea Shoppes.” 

Great Britain has to double her post- 
war exports in order to survive. She 
is going to be aided by large loans and 
credits from the United States. And it 
is fair to assume that she expects to 
utilize her vast wartime aircraft in- 


cables 

instructions. 

At the same time 140 English 
porting industries have been organized 
for the quickest possible trade 
after the war. British officials figure 
that trade is no longer a purely mdi- 
and that industries th 
will have 


i under war-obtained licenses, 
j her own makes and models. 
The Canadians truly lack a variety of 
it they may make this up in 
pects. An export insurance 
^ > .or instance, has been set up 
the Dominion government will 
anv of the risks the exporter 
as" to assume here in the 
'_ tf j States. Then, too, the Do- 
n government is empowered to 
ike loans to foreign governments or 
dm desiring to buy Canadian goods. 

virtually guaranteeing specific 
■hgn purchases of Canadian pro- 

i our own aircraft men have 
scanning the Latin American 
stabilities. We may name some of 
: Paul Moss, export official of 
Sx Aviation Corp., got on the job 
hs ago by convassing his markets 
at first hand; Irving Taylor, of 
;las, made a two months' Latin 
dean tour : Alfredo de los Rios 
uilso been south of the Rio Grande 
:: Fairchild; and Henry Knight, rep- 
— : — several companies, has like- 
t on a three months* trip in 

trican exporters must adjust 


Exact Response 


to tho Pilot’s 


Demands 



THC OOLt VALVE COMPANY « 


AIRCRAFT VALVES 


At the ''business end" of many 
controls there are Dole Valves set up to pe 
form exactly as expected — without suipria 
— without variation from the predetermine 
response. 

The simple fact that they are there means ’ 
have passed rigorous tests and won accep 
ance. This in turn recommends The Dole Vale 
Company highly for similar specialised pi 
duction in the future. 


The same engineering, manufacturing pen* 
nel and facilities have turned out milli* 
of Aircraft Fittings to new high standards 
precision. 

II • Chios* i*."® 
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Our 12th Annual Directory, giving a preview of transport and personal planes, to- 
gether with all releasable data on operational military aircraft . . . More than 340 
illustrations covering over 200 types, plus the most complete and authoritative speci- 
fication tables, including the first published tabulations of helicopter specifications. 


American Aircraft .120-152 

Bombers 120-124 

Fighters 125-127 

Transports 128-135 

Liaison and Trainers 1 36- 1 40 

Personal Aircraft 141-148 

Helicopters 1 49- 1 52 

British Aircraft 153-159 

Russian Aircraft 160-166 

Japanese Aircraft 167-174 

German Aircraft 175-177 

American Engine Specification Tables. .178-179 
Foreign Engine Specification Tables... 180 
Ruslan Aircraft Specification Tables. . 181 

American and Foreign Glider Specifica- 
tion Tables 181 

American Helicopter Specification 
Tobies 182 


Aviation's American Aircraft Specifica- 
tion Tables ..183-184 

Aviation's Foreign Aircraft Specifica- 
tion Tables 185-186 

Special Expanded Sketchbook of Design 

Detail 187-201 

Fixed Base Operators Approved for 

Flight Training T 417-438 
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AMERICAN FIGHTERS. 


■•roximateljr 7.000 lb., high 


AMERICAN FIGHTERS 






AMERICAN TRANSPORTS. 




ImcIi UC-4SA Expediter 

Military version of type to be 
modified for postwar feeder line 
operations with five to six pas- 
senger capacity. High speed. 
228 mph., cruising speed. 194 


mph., gross weight. 7,500 lb., 
weight empty, 5,025 lb- service 
ceiling. 27.000 ft- initial rate of 
climb. 1.850 fpm. Powered by 
two 450-bp. P & Wi 




.AMERICAN TRANSPORTS 








AMERICAN TRANSPORT. 
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AMERICAN TRANSPORTS 
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AMERICAN TRANSPORT 



climb, 650 fpm., range 465 mph.. used by RAP, designated Argus. 



Military version of G-21A. 
widely used by Coast Guard for 
inshore patrol and sea-rescue 
work. High speed, 201 mph.. 
cruising speed, 190 mph., initial 


climb, 1,300 fpm., 
22,000 ft., range, : 
weight, 7,955 lh 
5.530 lb. Power 
Pratt & Whitney 



Grannaa 

Pour-five place amphibian used 150 mph., initial climb, 700 
extensively as personnel carrier fpm., service ceiling, 15,500 ft.. 
in Navy, it is military version range, 775 mi. Power, two 200- 
of popular personal plane. High hp. Rangers. Model pictured has 
speed, 164 mph., cruising speed. peacetime color scheme. 


1M 
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AMERICAN PERSONAL. 


AMERICAN PERSONAL 





Two-pltcf craft powered by 
6b* or 75-bp. Continental, 
latter giving high epeed of 
110 mph, cruising speed of 
inn • 1--.!! — i _ a , 


With 66-hp. engine range 
is 450 ml., with 70 ia 400. 



Three-place plane designed 
for 00- or 120-hp. Ken 
Royer. With latter, high 
speed is 145 mph., cruising, 
120; landing 00 mph.. 
range 600 mi, gross wt, 
1.800 lb, wt empty, 1,120 
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Engineering & Research Carp. Erconpe 

One of nation’s two spin 

two-control airplanes, Ereo_,._ _ 

an all-metal two-place craft. High lb., weight et . . . 
speed, 117 mph., cruising speed 65 hp. Continental. Landing 

106 mph., service ceiling ; 8,000 speed, 48 mph, climb, 700 fpm. 














AMERICAN PERSONAL— 


-AMERICAN PERSONAL 


^ ' ITT 

J 1 

w 

L ^ 

T\ 1 

^ J 

i 1 











AVIATION, 









.RUSSIAN 



Lagg-3 

Lavochkin - designed all - wood 
fighter powered by a 1 , 100 -hp. 
M-105p 32-cylinder liquid-cooled 
V-type engine. High speed, 348 
mph. at 16,500 ft., cruising speed, 


about 280 mph., climb, 2,000 
fppi., landing speed, 87 mph., 
range, about 400 mi. Armament. 
20 -mm. cannon and two 12.7-mm. 











RUSSIAN. 


.RUSSIAN 
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JAPANESE. 
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JAPANESE. 



Mavis II Navy Patrol Bomber 

Direct copy of an early Si- 

Miu. 1 ibishi' K KiMei Pr at 1.000-bp. 
Mavis lias range of about 4.00U 
miles. Also used as torpedo plane 



fish. Weight is 

'"crew*' of ° 8-11 
T-mm. machine 




increased but Emily is still easy 
meat for search Liberators. En- 
gines are four Mitsubishi Kasei 
of about 1.400-hp.. crew is 
usually of nine members. 



Cherry 1 1 Navy Patrol Bomber 

Latest type Jap flying boat to 

about Cherry. Probably a short 

bigger Mavis! powered °by° two 


174 


Mitsubishi radials faired into 
wing's leading edge. Unbroken 

pointed clipper bow is feature of 
Jap flying boats. 



GERMAN 


id by p 
BMW 003 gas turbines. 
Although no authoritative 
information is available on 
performance, it is not be- 
lieved to be as fast ns the 
Me 262 which also has twin 
jet power plunts. 


tsserschmlff Mc-262 

Single-seat interceptor 
wered by two Junkers 


wo 500-lb. bombs, 
emblance to Bell 


Messerschmitt Mo-1 63* 

One of Nazi's latest 
fighters, powered by rocket 

total of 20 min. powered 
flight. This is extended, 
however, by shutting off 
power and gliding. Be- 
lieved to have jcttisonable 
wheel landing gear for 
take-off. Reported cannon- 


Arado Ar-240 

Two-place fighter-bomb- 
er - reconnaissance craft 
powered by two 1,700-hp. 
inverted-V liquid cooled 
DB-603's giving top speed 
of between 325 and 350 
mph. Carnes about 2.000- 
lb. bomb load internally. 
For high altitude pressur- 
ised cabin is used. 



175 
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Russian Aircraft Specifications 



1 Believed to be modlQcntton or SB-2. ■ Douglas DC* design. bunt under license. * PBY dealer,, built under Her nee 
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associated. Gaged in terms 
of employment in 1938. the 
"research industry” was equal 
in importance to that of dye- 
ing and finishing of cotton 
fabrics which, in 1937, ranked 

among the 45 manufacturing 
industries which provided the 
largest number of jobs. 

The development of indus- 
trial research has not pro- 
ceeded uniformly in all indus- 
tries ; some established large 

early date, whereas others 
considered research an unim- 
portant activity and conse- 
quently their research staffs 
remained small. There are 
many factors which may in- 
fluence the research re- 
quirements of a particular 
industry: The character of 
the processes involved, the 
age of the industry, the na- 
ture of the demand, the degree 
of competition, and the size 
and type of enterprise. 

Inasmuch as this series is 
being presented to crystallize 
a few ideas on the probable 
scope, contributions, and the This 

problems of the applied re- finithet 

search, development, and rou- orm 

tine test laboratories in the (Mamm 

aircraft industry in the early 
postwar years, it may be desirable to 
study a few statistics of a normal in- 
dustrial year before this recent arma- 
ment race began, assuming that the 
present expanded laboratories will be 
somewhat reduced with the cessation of 
the war. The year 1938 may be as 
typical as any, and for it we have a very 
complete laboratory survey made by 
the National Research Council. 

Maurice Holland 1 '" of this Council, 
estimated in 1938 that approximately 
500 scientists were then engaged in 
pure-science experiments (basic re- 
search), whereas 30,000 men were 
working in applied science laboratories 
(on development and routine tests) 
throughout the country. 

M«ay Had Moat 

Perazich 1 *" in his splendid statistical 
study for the same Council, 1938 survey, 
states that of the 50,000 research scien- 
tists, technicians, and assistants em- 
ployed by American industry in 1938, 
half were attached to 45 large com- 
panies. The other half were distributed 
among more than 1,700 firms, while 
over 150,000 manufacturing concerns 
were -without research laboratories. 

The greatest amount of applied re- 



From the meager infonna. 
tion that has come to ti» 
writer’s attention, the pro b. 
able applied research person 
nel (including development 
engineering) during the »•„. 
time boom of the last two 
years may not exceed 
cent of employed wage 
ers, whereas in the industries 
listed above it is possibl 
the wartime average is 
to 5 percent, or maybe 
It is therefore again oo- 
vious that the aircraft indus- 
try will have to face 
research and developi 
problems of the pos 
laboratories as a really 


oratories v 

the location of the specific 
industry. For instance, re- 
search in the chemical indus- 
try was concentrated in Ni 
Jersey, with Delaware a 


New York t 




search was being done, in 1938, in the 
relatively new mass-production indus- 
tries, such as electrical goods, rubber, 
petroleum, industrial chemicals, and 
automobiles. These were also the in- 
dustries in which, during the period 
1920-1938, research activity grew most 
rapidly, as measured in terms of 
personnel employed. 

For all the industries, the increase in 
the reported laboratory personnel be- 
tween 1927 and 1938 was roughly 
130 percent, or adding of 25,300 men 
and women in 11 yr. Approximately 
10,0000, or over 40 percent, of these 
added personnel were employed by the 
chemicals and petroleum industries. 

It was found in 1937 that there were 
approximately 303 research workers 
per 10,000 wage earners employed in 
the chemical industries. For radio ap- 
paratus and phonographs, petroleum, 
and rubber the corresponding figures 
were 232, 207, and 173. 

It is difficult to make current com- 
parisons of aircraft research strength 
with that of the industries noted — first, 
since the present technical manpower 
distribution is not generally released ; 
and second, since the above definition 
of “research worker” may either in- 
clude development engineering person- 
nel or be limited to members of the 
development and research laboratories. 


These three 
together employed more tf 
half of those engaged in 

search of interest to the che 

id dry. ical and allied products 
dus tries. 

About four-fifths of the 
research workers in the automobile 
dustry were located in Michigan, the 
center of the industry, and practically 
all of those engaged in the development 
of agricultural implements were foi 
in Illinois. 

Laboratories engaged in rubber 
search were located in Ohio and Nev 
Jersey. Half of all research personnel 
in California were engaged, in 1938, 
in petroleum research, with the 
centage still higher in large oil-pre 
ing states such as Texas and Okla- 
homa. The largest proportio 
search on food products was 
Chicago, the center of the meat-padrinf 
industry, and all leading laboratory 
in the field of electrical communication! 
were located in the New York metro- 
politan area and in New Jersey. 

Approach to Research 
The technology of scientific ind in- 

between the covers of any one book an: 
can, accordingly, merely be scratch^ 
in such a series of articles as this- 
Those who wish working roles for it 
conduct of laboratory experimental 1 .* 
might thumb whole libraries fortedr- 
cal details, still not too successfully 
Fortunately, there are enuo 

authorities to advise the puzzled norto 
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ho blazed the trail are still active, 
id these pioneers are willing to indi- 
te the pitfalls and how to avoid them. 

JJ. Ross, in his splendid book Profit- 
#1 Practice in I ndustrial Research ,'" 0 
presents the accumulated experience of 
25 jr. in American research, (1918 to 
ioj2). Moreover, the directors of the 
esearch laboratories point out, 

• own words, the paths which 
__ ive discovered to lead to the 
probability of success in research, and 
ji the least expenditure possible on un- 
productive blind-alley experiments. 

Bichowsky 1 '* in his helpful book 
Imliutrujl Research, states that most 
industrial laboratories have developed 
within organizations by a sort of in- 
I concretion like that forming 
■, — or boils — initially caused by 
accidental irritant. Growing as 
they have, without reference to the ex- 
perience of others, some of the labora- 
nries have certainly proven to be pearls 
« great price, indeed; others have been 
■' id as "pains in the neck”. There 
re or less general rules of re- 
search management and organization 
which make the difference in drawing 
ultimate comparisons with the pearl or 
die boil. 

This series of articles— each on 
specific parts of industrial research 
laboratory work, incorporating much 
pertinent thought from others, and in- 
ing specific bibliographies — may be 
lidered as an occupational guide for 
young engineer and scientist, a 
manual for the research director and 
the business executive, real or 
potential. 

Portiooot Viewpoints 

There is much wisdom in Baeke- 
land's oft-quoted admonition : “Commit 
your blunders on a small scale ( in the 
laboratory) and make your profits on a 
large scale (on the production line). 

“As for industry”, states L. V. Red- 
ui, director of research for the Bake- 
8te Corp., "if we do not become, and 
“Winue to be, as much interested in 
adequate promotion of research in pure 
science as we are now interested in its 
cploitation, we shall find the indis- 
“able life-giving stream of new 
nowledge drying up at its source.” 

The industrialist puts aside a sur- 
Pras in order that dividends may be 
“untained uninterruptedly. “Why not 
a surplus”, asks Redman, "in order 
™ t * le increment of new knowledge 
™ value to his industry be not abated?” 
•New knowledge becomes tomorrow's 
m Iw tn,ent of greatest wealth. 

Men have acquired”, continues Red- 
maa ’ “monopolistic control of raw 
materials and of patent rights. If they 


c not also at 


acquiring . — ...... 

rpius of now knowledge through n 
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search, they will lose their monopolistic 
hold.” 

Successful industrial research de- 
pends upon competent men working to- 
gether rather than an individual genius. 
At rare intervals the scientific field is 
astonished at the discovery of a long- 
sought principle by an inexperienced 
worker. Kane, of M.I.T., cleverly 
shows the savants’ consternation in a 
recent cartoon (see below). 

Hower, the laymen should not 
hold out hopes of being one of these 
untaught genii, for in today’s organized 
research laboratories such “finds" occur 
only at rare intervals. 

It was formerly possible for inde- 
pendent inventors to acquire the knowl- 
edge and skills essential for the most 
revolutionary inventions. With the 
continued growth in the size and com- 


plexity of industrial enterprises and 
in the volume of scientific knowledge, 
however, this became less and less 
feasible. Industry could no longer rely 
on random discoveries, and it became 
necessary to organize the systematic 
accumulation and flow of new knowl- 

This prerequisite for the rise of in- 
dustrial research in its present propor- 
tions was being met by the formation 
of large corporations with ample funds 
available for investment in research. 

In modern large industrial laborator- 
ies, whose work has become increas- 
ingly characteristic of today’s research 
techniques, the research has itself be- 
come a mass-production industry. 
Just as division of labor in manufac- 
turing made possible significant in- 
creases in labor productivity, so the 


THE DEVELOPMENT OF AN IDEA 

What Every ‘Deseabch Man Knows 



"Pint," told William J amtt . "a now theory it attacked at abtard; thorn it it admitted to bo 
trma. bat obvious am d intignificant: finally it it toon to bo to important that itt adrortariot 
claim that they thorn tolvot discovered it.” ( Cartoon , courtesy at Kano, htj.7.) 
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application of this principle to research 
has improved the effectiveness of the 
scientific work. In the attack upon a 
complex problem, the work in these 
laboratories is systematically divided 
among specialists in the several 
sciences, or their branches. Each works 
on a separate phase of the investigation, 
and few need to know all the phases of 
the problem. 

The effect of this division of labor on 
the quality and quantity of work is 
illustrated by Dr. Coolidge’s statement 
that given two scientists of equal abil- 
ity. if they would cooperate nicely with 
one another, their output should be 
much more than twice that of either of 
them working alone. 


vs. Rose archer 

With the title "Research I-nlmratorv” 
heing adopted by every new testing 
institution and with the designation of 
former test engineers as “research lab- 
oratory analysts", it is not surprising 
that some sensitivity should be exhib- 
ited by the “old-line” research men 
concerning this new crop of engineers. 
A new-crop idea is that engineering 
development and research have the 
same ultimate objective — the enlarge- 
ment of sales by the improvement, 
cheapening, diversification, or ex- 
tension of application, of products. But 
whereas engineering development seeks 
advantage through the best utilization 
of available raw materials, research 
seeks new knowledge for future utiliz- 
ation as an industry might prospect 
for sources of better materials. 

Dr. I^trry Hawkins. '"* with years of 


experience as executive engineer of 
the General Electric Research Labor- 
atory. states that in his experiences he 
has “seldom found in one man special 
aptitude for both engineering and re- 
search. The metal attitude required is 
wholly different. The successful engi- 
neer is the type that likes to deal with 
certainties. He likes to utilize mate- 
rials whose properties he knows and 
has confidence in. and to produce there- 
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structures, new devices. He likes to 
see the tangible result of his labors. 
But the research man is primarily in- 
terested in the unknown. He seldom 
has the patience to carry a new idea 
through to a finished design. He dif- 
fers from the engineer as an explorer 
differs front those who follow him to 
develop what he has found." 

The engineer, for economic reasons, 
must be a devotee of standardization. 
His interest in the exceptional is in 
bringing it into conformity with 
standards. To the research man. how- 
ever, the exceptional is in itself an in- 
spiration and a guiding light. 

Again in the relative importance of 
optimism and balanced judgment. Dr. 
Hawkins'"* feels that research and 
engineering are dissimilar. Optimism 
i- more essential in research than in 

think of many reasons why a proposed 
experiment would he futile, hut the 
man who makes the discoveries is the 
man who goes ahead and tries it just 
the same’*, advises Hawkins. 

How similar is that phrase to the 
thought behind Kane’s cartoon of the 



In fiii chart h depicted occupational distribution of the l 
during 1921-to-193$ period. (From "Industrial Research a 
courtesy WFA.) 
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“Great Minds.” It has been said thg 
optimism is to research what vitamins 
are to the animal organism. 

Optimism is. of course, essential to 
an engineer also, but it must be sternly 
ruled by sound judgment. The engi- 
neer does not possess the safeguard oi 
the researcher, whose optimism, ii ex- 
cessive, is immediately checked bv 
laboratory experiment. The engineer's 
mistakes, like the doctor’s, may be fatal 
to others ; but, unlike the doctor who 
can “bury his errors,” the engineer 
must face his irate public and account 
for that “misplaced decimal point". 

Ability "To See Thiaqs” 

Imagination, but of different types, is 
an important asset to both researcher 
and engineer. Hawkins, from his vast 
experience with hundreds of both types 
of men. remarks that ‘'the research 
man’s imagination should be of the 
philosophical type, to enable him to 
coordinate his observations into hy- 
potheses for experimental verification 
or disproof. The engineer, too, should 
be able ‘to see things' ; but the picture- 
his imagination is called upon to draw 
are usually of the tangible, mental pre- 
sentations of the device he is to design. 
The imagination that depicts a new 
design of locomotive or airplane has a 
technique different from that used in 
dealing with the quantum of Planck, 
the atom of Bohr, or the wave mechan- 
ics of Scliroedinger.” 

Many characteristics should be 
equally possessed by both research man 
and engineer. These should include 
clear thinking, industry, intellectual 
honesty, resourcefulness, perseverance, 
etc. Inasmuch as the "test engineer" 
nr “research engineer” of the aircraft 
laboratory is a new individual, possess- 
ing the above necessary characteristics 
and engineering background and train- 
ing — but who is also required, in the 
applied research problems of the labor- 
atory. to use the intellectual restless- 
ness. the ability to see wonders in the 
commonplace, the quick perception of. 
and interest in. the exceptional, and the 
high optimism and the philosophic 
imagination mentioned by Hawkins as 
the essentials of the research man— it 
is possible that a more practical genus 
of homo sapiens is in the process ot 

Would not sttch a research engineer 
in the aircraft industry, with some oi 
the good qualities of both the research 
man and of the engineer, be a more 
practical answer in the modern applied 
research laboratory ? Yes. Such "» 
exist or can be trained, but only by the 
laboratory director who knows what he 
wants in laboratory personnel and h» 
the patience to make his wishes ’ 
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Customer Research 

Possibly the General Motors Re- 
match Div. has found the proper bai- 
lee between basic and applied re- 
tearch in its laboratories if it can live 
ap to its motto “an eye to the future — 
anear to the ground". To operate suc- 
cessfully today a large manufacturer 
aust know what people are thinking, 
what they want, what they like or dis- 
like about the products he makes for 
diem, how these products can better 
serve people's needs and desires. 

In the last four years most labora- 
tories have been satisfied in meeting the 
specifications of the Army and Navy, 
-.heir primary customers : in the coming 
postwar years, the Services will con- 
tribute only a fraction df the contracts, 
the public will be the party to satisfy. 
General Motors has a fact-finding 
croup registering successful operation 
foryears, and its Customer Research"’* 
tills the need of an auxiliary and more 
direct-line communication between pro- 
ducer and consumer. 

It might be very profitable for some 
far-seeing aircraft company to also 
have its customer research closely 
allied with its engineering department, 
research and development laboratories, 
and the sales department. It may well 
be, in the lean years ahead for the air- 
frame manufacturer, that such, a public 
contact will not only avoid guesswork 
in projecting new aircraft designs ac- 
ceptable to John Q. Public but will also 
disclose many small household neces- 
sities needed by him and which can well 
be produced economically on an air- 
craft production line. 

Surely our much publicized produc- 
tion ability, which has served to break 
all records in the output of military air- 

eoods after a fact-finding research 
body has carefully determined the best 

It may well be that today’s aircraft 
research laboratories will play a part in 
bringing true this oft-repeated predic- 
tion by C. F. Kettering : "Each year 
*e discover new things which a short 
lime ago we did not even know existed. 
1 cannot help but feel that in a very 
short time we are going to break loose 
another great piece of basic informa- 
tion which will keep us industrially 
rasy for a great many years to come.” 

Rewards From Research 

E. Emmet Reid, in his Introduction 
to Organic Research, says: “Those who 
ovehard work and love it all the better 
j«ause it is hard, those who try and 
»il and keep on trying, those who can 
” , * lc I 0 ** of months of hard labor 
nun start all over again, those who can- 
m be discouraged no matter what hap 
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pens, are invited to undertake re- 
in the recent motion picture Madame 
Curie, the lay public has had a fine 
opportunity of judging the years of 
hard back-breaking endeavor and the 
repeated failures of a true scientist. 
Few movies have so well depicted the 
continuing faith in the eventual success 
of a research enterprise — the extrac- 
tion and identification of radium ; and 
few have so well shown ( despite it 
being true Hollywood fashion 1 the 

conditions of his fellowman. 

“The 'slaves' of research", says Red- 
man,'** “are not driven from without 
but from within. They deserve our 
gratitude, but they ask no sympathy 
for their lot. The important happen- 
ings are ’inside the researcher’. They 

firing act (here is an impelling urge: 
for every determined rise above failure 
there is waiting the more-tlian-compen- 
sating joy of having created.” 

After years of experience in re- 
search, Hawkins states: “For the men 
with real aptitude and the requisite 
scientific training, research is by far 
the most attractive field I know. The 
successful research man may gain no 
greater financial rewards than the 
successful members of other profes- 
sions. but in his work he shares with 
the artist the joy of creation, with the 
explorer the thrill of continual new dis- 
covery, with the scholar the zest of in- 
tellectual struggle and the triumph of 
intellectual achievement, and with the 
philanthropist the satisfaction of con- 
tributing to humanity’s welfare. 

Tradition tells us that Charles Good- 
year was described by a neighbor as 
follows : “ Y ou will know him when 

you see him : he has on an India-rubber 


cap. stock, coat, vest, and shoes, and an 
India-rubber purse without a cent in 
it.” Thus was early research in rubber 
justified, but not the unnecessary per- 
sonal hardships. It was not good busi- 
ness. but we did not recognize it— not 
until World War I awakened us. 

Now that we are about to enter the 
postwar era. maybe it is not too soon 
to plead with the managements of cur- 
rent businesses, as did the great Pas- 
teur with the French people. "1 beg 

those sacred dwellings meaningly called 
laboratories. Ask that they be multi- 
plied an<I completed. They are the 
temples of the future, of riches and 
comfort.” 

Or possibly the more modern maxim 
is economically more convincing to the 
modern industrialist: "Today’s science 
is tomorrow’s engineering, and the 
next day’s industry.” 


Rafarences to Part II 
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EVALUATING THE VAUNTED V 2 


By WILLY LEY. Foem.dy K/e-AwkW. Sermon Rock', Society 

H*r«'s a revealing analysis of this rocket-weapon's intriguing 
technical aspects, its war-worth, and its importance as a transi- 
lerial research. 


S UCH EXTREME SPECULATION Was 
aroused concerning an RAF 
Bomber Command operational 
flight during the night of Aug. 17-18, 
1943, that Prime Minister Churchill 
reported on the nature of the air attack 
to the House of Commons. 

It had been an unusually heavy blow, 
yet had been directed against an ob- 
scure Ashing village — Peenemiinde on 
the Baltic, situated at the extreme 
northwest tip of the Island of Usedoni, 
the westerly of two islands sheltering 
the Bay of Stettin. 

Churchill then disclosed that the 
Nazis had built a large research labor- 
atory near Peenemiinde, which had 
been “the main experiment station both 
of the flying bomb and the long-range 
rocket.” The report had it that the 
laboratory was virtually destroyed in 
the attack, with 5,000 of its 7,000 scien- 
tists and technicians killed. 

The flying bomb mentioned by 
Churchill is the now well-known V-l, 
essentially a jet-propelled robot-di- 
rected flying torpedo, carrying a war- 


carried. 

But after some of the V-l bases were 
captured by the Allied armies, easing 
the stress on England from these 150- 
mi.-range weapons, the long-range 
rocket did materialize. On Nov. 10, 
1944, Churchill, in another report to the 
House of Commons, stated that V-2 
rockets had been ialling on England 
for "several weeks”, landing “at widely 
scattered points.” 

In discussing V-2 it is necessary to 
consider its various aspects separately. 


since proper evaluation of the impott 
ance of this invention is otherwise h 
possible. V-2 can be considered as 
weapon creating terror, tied up wit 
propaganda and psychological warfm 
on the other hand, it can be stafie 
simply as a rocket. 

Considered as a weapon. V-2 is 
paratively ineffectual and ther 
reason to doubt whether a long-r 
rocket bombardment would ever I 
effective means of assault, even i 
garded only as a substitute fot 
bombardment. 

Considered as a terror or propagand 
weapon its chief value is that it strifa 
without warning. Another aspect t 
terror value is, peculiarly, that V-2i 
not accurate. Under conventional 
bombardment, populations living at 
distance from railroad yards, brie 
junctions, airports, factor' 
power plants know they are relativeh 
safe. Long-range rockets, 
may terrorize large section: 
populations because they ar 
likely to crash on a stretch of land de 

or near a vital objective. 

But because populations of warrii_ 
countries have become somewhat hati 
ened-to air attack — whether by bomber, 
flying bomb, or rocket — the ten- 
value of the V-2 type of weapons 
hard to estimate. Since actual damage 
and loss of life resulting from long- 
range bombardment is small, the psy- 
chological attitude of the population: 
conjectural. The reasonable condo- 
resent, is that V-2 still has » 


la device is worth the expenditure 
Considered, however, in the lights' 
rocket research and engineering ' 
general. V-2 must be acclaimed am 
terpiece. Enemy development or mt 
V-2 represents one of the greatest ft* 
nological advances made during 
last two decades. 

It is advisable to admit this for 
own good, especially since on this side 
of the water we have, in the pa£ 
generally displayed remarkable per- 
sistence in neglecting the value, 
even the existence, of rocket research 
V-2 is a development which ( 
limitless possibilities, especially so 
its performance is in incredibly 
agreement with rocket theory as it 
developed before liquid-fuel ro 
even existed. V-2 can. therefore, k 
regarded as large-scale experimecu! 
proof for the general validity of rode 
theory and also as encouragerr 
other predications of rocket theory m» 
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true with added experimentation. 

fundamental conceptions re- 
| to understand rocket theory are : 

the role and importance of the 

st velocity (c) and its relation- 
.othe velocity (t») of the rocket; 
i -econd, the conception of the mass- 
io which expresses this relationship. 
The rocket principle consists of 
lent in accordance with Newton’s 
Law of Motion, by the reaction 
. .ontinuous jet of gases produced 
continuous combustion of fuel. The 
^en required for fuel combustion is 
derived from the air during flight 
is taken along in the form of a so- 
ed carrier — the most efficient being 
xfied oxygen. 

to fireworks and projectile rockets, 
uel is a compressed powder mix- 
containing the oxygen, required 
ombustion, in the form of chemical 
ounds. The disadvantage of 
ler rockets is that the "combustion 
r” and “fuel tank” are one and 
oe. This not only limits the 
of fuel which can be efficiently 
but it also leaves the designer 
> safeguard against premature 
m other than the compactness 
the compressed powder designed to 
it burning only at its surface, 
liquid-fuel rockets, combustion 
iber and fuel tanks are separate 
so that only the fuel and oxygen 
nto the combustion chamber unite 
Heroically. 

It is obvious that the rocket velocity 
rl increases with an increase in ex- 
ro-t velocity (e) ; also that a rocket 
rlth longer burning time will attain a 
‘ifher r than a rocket with a short 
timing time, although c and the thru 
P\ ... a - re the . 


actor e is supplied by the nature of 
ioel. assuming that the design of the 
let motor is reasonably efficient, 
accompanying Table I shows, for a 
raiber of fuels the theoretical values 
1 the values which may be 
3 expected. 

Whereas fireworks and projectile 
wkets utilize powder mixtures. V-2 
known to bum alcohol and liquid 
The choice of alcohol instead 
Psoline is a matter of practical con- 
, ™ ion — 1 lb. of alcohol needing 
, • 01 liquid oxygen for complete 
’button. While 1 lb. of gasoline re- 
I c *"-5 of ,i< l ui d oxygen. 

Exhaust velocity for alcohol-oxygen, 
"•cd with V-2, seems to be about 
o m. per sec., or roughly, 6.550 ft. 
***• T* 1 * significance of this value 
c will become apparent when mass- 
“o has been discussed. 

mass o' the rocket at takeoff, 
. s ,^ 0 ?.. the fucl and oxygen tanks 
' st'U full. i. usually called M. and 
mass a I* er a ll fuel has been con- 


v Ution. 
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TABLE I — Theoreticel and Expect* d Values 
of Exhaust Velocity (c) for Various Fuels 
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sumed is termed Af,. In turn, Af, equals 
Af, + Mm — “payload” and the empty 
rocket, respectively. The mass-ratio 
is M./M,, and for all fireworks and 
projectile rockets the numerical value 
of this expression is only slightly 
greater than 1 . 

The thrust P of a rocket has to be 
greater than Af., since the rocket obvi- 
ously could not rise if the thrust devel- 
oped by the rocket motor were less 
than the weight of the rocket. P is 
determined by the value for c in a 
given case and by the amount of fuel 
consumed during a given interval of 
time. The formula, then, reads : 

P = c X dm/dt 

Since the molecules of the exhaust 
may be considered infinitesimal as com- 
pared to the mass of the rocket, it is 
permissible to use the expression — 
v = c X lognat M./M, 
for the relationship between v and c. 
Consequently v = c when M./M , 
= e. so that it is possible to arrive at 
a general formula for the interdepend- 
ence of v. c. and M./M, bv writing — 
M./M, = fV 

It is this formula which permits de- 
termining the mass-ratio requirements 
for a desired performance, and it is of 
great interest to compare actual artil- 
lery performance with hypothetical 
rocket performance derived from this 
formula. 

Three cases, which may serve as ex- 
amples of such comparisons are given 
in Table II. 

If the same weight of shell were to 
be transported over the same range by 
means of rockets, we would find the 
required mass-ratios given in the fol- 
lowing paragraphs, fit was assumed 


TABLE II — Examples of Artillery Performenc 





for these calculations that the rocket 
is a powder rocket with a propelling 
charge delivering c = 900 m./sec. 
For simplicity, the muzzle velocity of 
the gun and the greatest velocity of 
the rocket at the instant when all fuel 
has been consumed were considered 
equivalent. Actually, a rocket would 
have traveled some distance when that 
velocity is attained.) 

Case I would require a mass-ratio 
of approximately 1.15. M, would be 
M r (118 kg.) + Mm (12 kg.), and 
M. would be Af, x 1.15, or 149.5 kg. 

Case II would require a mass-ratio 
of e ,/ * or about 1.4. M, would have to 
be somewhat greater because of this 
higher mass-ratio, so that M, would be. 
say, 135 instead of 130 kg. M. would 
then be 189 kg. 

Case III would require a mass-ratio 
of e' n or e v \ which amounts to ap- 
proximately 5.76. For such high mass- 
ratio, Mm would at least have to be 
equal to Af* so that the lowest possible 
value for M, would be 236 kg. Af. 
would assume a value of 1,360 kg — 
meaning that a rocket would require 
a powder charge of 1,124 kg. for the 
same weight of shell, and the same 
range which the gun could handle with 
an expenditure of 300 kg. of powder. 

Despite this difference, a rocket 
might be preferable from point of view 
of financial expenditure. Guns are ex- 
pensive, rockets comparatively inex- 
pensive, and powder is cheap. The 
rocket would involve more weight of 
materials, but less in cash. 

But because of engineering consid- 
erations mentioned earlier, it is doubt- 
ful whether a mass-ratio higher than 
1.5/1 would ever be employed with 
powder used as fuel. When liquid fuels 
are taken into consideration, a different 
picture is presented. Liquid fuels not 
only yield much higher values for c 
(roughly twice as much), but also per- 
mit much higher mass-ratios. 

In experimental liquid-fuel rockets 
of relatively small size, it is customary 
to force the liquid from the fuel tanks 
into the combustion chamber simply by 
the use of compressed nitrogen. This 
permits mass-ratios of 2/1 and 2.5/1 
but hardly beyond that, since the fuel 
tanks are necessarily heavy in order to 
withstand the internal pressure used to 
force the liquids into the rocket motor. 

If higher mass-ratios are desired, it 
is necessary to provide a pumping me- 
chanism which can force the fuel into 
the combustion chamber from low pres- 
sure tanks which are just strong 
enough to hold the fuel, and are, con- 
sequently, rather light. The problem 
is, of course, to build the pump and 
pump drive suflSciently light so that 
introduction of the unit results in a 
saving in weight 

It is likely that, to do the job, such 
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pumping mechanism would have a 
minimum size limitation — and as a 
weight-saving device it could be ap- 
plied only to large rockets. In V-2, 
the designers seem to have utilized two 
centrifugal pumps driven by a gas 
turbine fed from the same fuel tanks 
which feed the rocket motor. 

This required a large scale design 
coupled with a high mass-ratio because 
of the speed-this rocket had to attain to 
span the desired range. 

V-2 is generally cigar shaped, with 
a warhead, of the same weight as that 
of V-l, forming the nose. The alcohol 
tank is located behind the warhead — 
below it if we imagine the rocket up- 
right. The oxygen tank is below the 
alcohol tank and the pumping me- 
chanism is below the oxygen tank. The 
motor is in the bottommost part of the 
rocket, and various auxiliary devices 
are grouped around the upper part of 
the motor and around the pump. These 

means to control the vanes which keep 

there were just rigid stabilizers, the 
rocket would tend to deviate from 
the angle at which it was fired, and 
approach the vertical. 

Performance of V-2. according to 
British sources, includes a range close 
to 300 mi. with peak altitude of about 
70 mi. Most of the trajectory is lo- 
cated in high-altitude media so rare- 
fied that there is an approach to a good 
laboratory vacuum. Because of this,V-2 
approaches so-called ideal conditions in 
elementary ballistics, wherein formulas 
state that the maximum range for a 
given gun will be attained when it is 
fired with an elevation of 45 deg. In 
such case, the range is v’g, and the 
peak altitude along the trajectory is 
f*/4 9 ; in other words, range equals 
four times maximum altitude. 

Since these formulas neglect air re- 
sistance, they never actually hold true, 
except with some pieces of trench ar- 
tillery where the shell is so heavy and 
the muzzle velocity so low that air 
resistance is less than the gunner’s 
error in estimating the distance to the 
target. 

Because more than 90 percent of 
V-2’s trajectory is located in near- 


vacuum these elementary formulas are 
almost applicable. With the maximum 
range being just about four times the 
peak altitude, it is likely that V-2 is 
fired at an angle of 45 deg. or slightly 
more. (The Paris Gun of 1918 had 
an 80-mi. range mainly because the 
greater portion of the trajectory was in 
highly rarefied strata. Utilizing this 
feature, the designers did, in fact, call 
for firing of the gun at an elevation 
of 54 deg. in order that the shell would 
more rapidly leave the denser layers of 
the atmosphere. The 54 deg. elevation 
actually produced a longer range than 
did the 45 deg.) 

V-2 Veins 

With V-2. Mr is 1 metric ton, M H is 
probably the same, and therefore M, 
may be assumed to be 2 metric tons. 
Mass-ratio for the range actually span- 
ned would have to be 6/1 — bringing 
.1/.. to 12 metric tons, assuming c to be 
2 km. /sec. Reports from Germany and 
England state that the takeoff weight of 
V-2 is 12-15 tons, which is in sub- 
static agreement with theoretical fig- 

tile value of <- and knowing the mass- 
ratio, it is easy to calculate some other 
features. Reported dimensions — length 
of about 45 ft. and maximum diameter 
of about 15 ft.— agree well with the 
known weight and the average densitv. 
which cannot be much greater than 1.1 
or 1.2. 

The fuel load of 10 metric tons must 
be apportioned as 3 J4 tons for the 
alcohol and 6/j' tons for the liquid 
oxygen. The thrust of the rocket mo- 
tor is probably 18,000 kg. — about 40,000 

0.5' g. which is probably the lower limit 
required for reasons of stability. With 
P=18.000 kg. and c= 2,000 m/sec., the 
fuel consumption per sec. must be 90 
kg. — about 200 lb. 

Since it is likely that the fuel con- 
sumption is constant, being probably 
equal to the maximum capacity of the 
fuel pumps, the maximum burning time 
(T»., ) will be 111 sec., and because 
c is constant the thrust will remain the 
same throughout this interval of 111 
sec. But the rocket weight is decreas- 




effect 

theor. 


unds- 


e is doubtful. But V-2 has A 
onstrated that liquid- fuel rockets 
mass- ratio of about 6/1 can be b 
now ; that the problem of the fuel j» 
can be solved; and that rocket nrat 
with a fuel consumption of 90 kg-/ 
and thrust of 18.000 kg. plus, are! 
sible. 

And there is little doubt that s 
a rocket can be a research instrtn«t 
of decided value. 


proud of its fighting officers 
and enlisted men, the Navy is 
|ually proud of its giant 16-inch 
fles that can hurl a 2200-lb. shell 
miles with deadly accuracy. Most 
ise of many operations involved 
machining these guns — cutting 
rifling — is performed by an intri- 
48-tool rifling head that makes 
50 passes through the bore to com- 
lete 96 spiral grooves in the liner. 
In making long-range guns — as in 
production of munitions, small 
rcraft engine parts and other war 
iteriel — plant operators every- 


where are assured of faster machin- 
ing, better finish and longer tool life 
when they use Texaco Cutting and 
Soluble Oils. 

Texaco Cutting Oils lubricate the 
tools, carry away heat and prevent 
chip welding, thus lengthening tool 
life, assuring greater output. 

The services of a Texaco Engineer 
specializing in cutting coolants are 
available to you through more than 
2300 Texaco distributing points in 
the 48 States. 

The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 
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a that they may be re-used. 
„„ ..ive now distinguished at least 
divisions of this work which may 
termed equally important. Not m - 
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FART I Of A SCIUeS 


By E. F. 

Emphasising Mat yesterday's "tana 'em by oar" boys are now 
"ant." the anther carefully charts today's engine maintenance held 
to show what modern requirements demand at a man . . . First 
of a group of lucid articles detailing the various exacting phases 


build the engine so that it open 
quite successfully. But the author I 
lieves that the trend will be away fn 


o: 


[bee aircraft engine 
ce divisions — line 
r maintenance, trouble shooting, 
and overhaul — the first two probably 
are not as cleanly divided as our ac- 
companying chart would indicate. For 
line maintenance and trouble shooting 
frequently overlap. Line maintenance 
is shown in the chart as com- 
prising routine line checks, replenish- 
ment of fuel and lubricants, and re- 
placement of the more rapidly wearing 
parts, such as sparkplugs. Also in- 
cluded are accessory adjustments, par- 
ticularly on new, or recently over- 
hauled, engines. 

Second maintenance category, usu- 
ally termed "trouble shooting”, includes 
corrective measures after trouble is lo- 
cated and requires well integrated 
knowledge of the engine, plus much 
patience. 

A decade or more ago the so-called 
"top overhaul” was accepted practice in 
nearly all power ranges, since it was 
believed that the actual power produc- 

Thh diagram del 


ing units— cylin 

than the power 
nkshaft a 


lers, valves, rings, etc. 
ransmitting system, or 


and design progress has, however, elim- 
inated to a large extent the need for top 
overhaul. The result is that the mod- 
ern engine mechanic is called upon to 
do only occasional work on a cylinder 
or valve mechanism damaged by im- 
proper operation or mechanical mis- 
functioning. 

Of course these trouble sources will 
be with us as long as mankind uses ma- 
chines: their existence does not dis- 
credit either the designers or producers 
of our excellent present-day engines. 

In the higher power ranges used in 
current aircraft, engine overhaul di- 
vides itself clearly from the two 
foregoing types of maintenance. It 
has not been unusual in the light plant- 
class for a mechanic to tear down an 
engine in the hangar, using only a small 
complement of hand tools, perform a 
rather generalized overhaul, and re- 


of thing after the war. 0 t o 
haul will then be accomplished b 
licensed repair stations or £ac 
shops, with precision equaling that: 
bestowed on the larger engines. 

Today’s expert engine overha 
differs decidedly from the tanned 
flyer-mechanic previously mentally pii 
tured as diagnosing power plant 
functions with the proverbial prank 
ear. Now, your average overhaul j 
chanic is, and will be, represented 
the grizzled, tool-maker type machici 
with years of experience 
machine shop work and 
geared to a micrometer v 
cision mechanical work also gives ri Let ns watch t 
to specialization, both ft 

operator and from the technical 


jcialized maintenance in propeller, 
tasory, and instrument . overhaul. 
, a man who professes to be 
v competent "on the line”, shoot- 
id correcting troubles, overhaul- 
ngines, maintaining propellers, 
d adjusting accessories, is biting off a 
ge mouthful. 

Wight- Live Mahtmic* 

So job that affects tile operation of 
airplane may be considered so triv- 
as not to require specific technical 
owkdge. Even the line mechanic 
:bocks and signals 
ill dear” to the pilot assumes respon- 
f both for his own work and that 
co-workers. 

It the line mechanic is called upon 
ng more than routine replen- 
fuel and oil, his job log may 
rviced airplane #2 with 50 
100-octane gas and 2 gal. #120 
Essentially, he did exactly that — 
ied the ship with gas and oil. 
th true service in mind, however, 
:onpelent line mechanic would prob- 
jh several other things 
imple process of replen- 


point of concentration of skill for qml 
ity work. A man must become i 

No mechanic can inspect many & 
ferent parts of varied makes « 
models of engines at irregular rate 
vals and still be a truly competent 
spector ; genuine inspection skill i< 
rived at by inspecting after service 
same type parts in a large numberi 
similar engines. Thus the 
learns to know what to look f 
to look for it, and what must 
to rework used parts into si 
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— -calks to the plane he notes 

- make and model of the engine, men- 
Jy thumbs through his file of in- 
imation, remembers that this engine 

100 octane fuel, and then 
sire. This would require 
loving the plane down the line to 
‘"100-octane gas pit. Likewise this 
•nanic notes miscellaneous details. 
i as trim and adjustment of oleo 
is, tire inflation and condition, oil 
Rrease leaks around the cowling, 
>dler and fuselage. And now. go- 
■>« front, he tugs on the cowl and 
, rrves the fasteners to see if the 
. 13 Properly secure. Such tug- 

's? affords a helpful check, provided 
-done with enough strength to equal 
^Ir forces acting on the cowling in 

Practice will develop the powers of 
rf”? 0 " *° a remarkable degree. 
Mechanics who appear to give no more 
a glance at an engine often have 
1 numerous minor troubles, such as 
nose clamps, improperly safetied 
"mg^ and failing fittings. This 
technique- >s not recommended for 
"2™jnspections. which should be 
Permed with minute care. 

"^ver. a man placing gas and oil 
P '« not on a routine inspection. 
VlATION, 


Here, the secret lies in also observing 
each individual item and group of items 
for a fraction of a second. Everyone 
has had the experience of staring at a 
printed page without focusing atten- 
tion on the words. When regarded 
thus, the writing is meaningless, yet, 
when one gives concentrated attention 
to each word for a fraction of a second, 
staring becomes reading. So may an 
observant mechanic “read” an engine. 

Next comes the job of starting the 
engine and taxiing the plane to the 
100-octane pit. Here, the following 
considerations are paramount for dis- 
regard of them may cause engine fail- 
ure and is likely to reduce engine life 
and reliability: (1) What type is the 
starting device — direct crank, inertia- 



direct crank, standard inertia, cart- 
ridge, or other means ? (2) When and 
how does the booster current cut in and 
out ? Is it automatically engaged when 
the starter is meshed, or must it be 
applied manually? (3) What type of 
priming system is used ? It might be 
three points to the carburetor adapter 
and diffuser section, five points to the 
cylinder intakes, or merely the accele- 
ration pump in a float carburetor. Is 
the primer operated by a solenoid, or is 
It manual? Mistakes here can cause 
extreme engine damage by allowing the 
lower cylinders to liquid lock, or mis- 
use can bring about severe backfiring 
and fire hazards. 

Some of the other points are : Proper 
position and operation of mixture con- 
trol, throttle, tank selector valves, pro- 
peller position control, supercharger 
control, fuel pressure switches, and fire 
extinguisher releases. 

Generally, these various questions 
may be answered by consulting manu- 
facturers’ instructions, but the human 
element or technique also enters the 

Some mechanics could wear out a 
starter on a cold day and still not start 
the engine, others might accomplish the 
start on the first crank simply because 


of that intangible quality called tech- 
nique. Of course, to start engines suc- 
cessfully requires experience, and this 
experience must be intelligently em- 
ployed regarding such points as the 
use of the primer, length of run-up on 
the inertia starter, and the time for 
cutting in the magnetos. 

Before starting, the mechanic has 
fixed in his mind the locations of the 
primary engine gages, namely : Oil 
pressure, tachometer, manifold pres- 
sure, engine temperature, oil tempera- 
ture, and fuel pressure. Not only has 
he a clear picture of their location but 
he also knows what each reading should 
be during start and warm up. Any 
deviation from these preconceived pic- 
tures of the instrument panel, should 
instantly bring the action necessary to 
correct the improper reading. 

Setting of cooling controls, such as 
flaps and oil cooler shutters, should be 
as much a part of the starting and 
warm-up procedure as operating the 
throttle and switch. Almost without 
exception the cowl flaps should be 
open for ground running in spite of low 
head temperatures. When the engine 
has been brought to a point where the 
oil pressure does not fluctuate with 
variations in throttle position, the me- 
chanic taxies to the 100-octane fuel pit, 
allows the engine to cool, and then 
shuts it down so he can care for his 
original job of refueling. Before leav- 
ing the cockpit he makes a quick check 
for leaking primers and for exhaust 
fumes from leaking manifolds or heat- 
ers. He also notes that all switches, 
valves, and controls are in their proper 
position. 

From the foregoing we may readily 
see that the competent line mechanic 
is more than a handler of oil cans and 
gasoline hose. Even the actual re- 
filling entails grounding the airplane as 
a safeguard against fire from static, 
checking filler caps for type and quan- 
tity of fuel and oil, noting the con- 
ditions of breathers and vents, assuring 
absolute cleanliness of liquids, and 
inspecting fuel strainers for water and 
foreign materials. 

In observing this competent line 
mechanic at work, we may note that 
instead of supplying the oil from a 
readily available pump cart of “X” 
brand, he walked some distance and 
returned with a supply of “Z” brand. 
This was because oil should be of the 
same brand as well as the same vis- 
cosity as that already in the engine, 
since various oils differ slightly in their 
chemical make-up after being refined. 
Although any oil of aviation grade is 
satisfactory when used alone, mixing 
different brands may spoil the good 
qualities of all by bringing about un- 
desirable chemical reactions, causing 
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formation of sludge and engine varnish 
and resulting in clogged oil passages, 
poor lubrication, and improper heat 
conduction due to sludge coating of 
engine parts. 

Our good mechanic's job is not com- 
pleted until he is assured of the security 
of all filler caps, cowl plates, and gage 
sticks, and has wiped up any spilled fuel 
or oil. Finally, he notes the accom- 
plished work in the record and signs 
for it. 

Changing Pings 

Replacement of sparkplugs is one of 
the more common jobs handled by the 
line mechanic. A small wrench is pro- 
vided in most engine tool kits for loos- 
ening and retightening sparkplug elbow 
connections. With this tool, the butcli- 

It is to be noted that over-tightening 
with a standard wrench will damage 
both harness and sparkplug. A deep 
socket wrench, a torque-indicating ex- 
tension handle (or a short handle per- 
mitting reasonable torque judgment), 
and sparkplug thread lubricant are the 
main items needed for the plugs them- 
selves. Plug racks and thread protect- 
ors are also handy : their use will be 
discussed later. 

It is good practice to loosen both 
ends of the sparkplug elbow before re- 
moving the sleeve and terminal front 
the plug. The extra flexibility back 
of the elbow is a valuable aid in remov- 
ing the terminal without cramping the 
sleeve in the plug barrel and possibly 
damaging both terminal and sleeve. Tf 
a terminal assembly is jerked out in a 
careless manner, or if the terminal 
spring is allowed to bear against the 
inside of the plug barrel, damage is 
likely to result and the mica interiors 
of some plugs may be scratched or 
chafed, impairing the insulating value 
and shortening the life of the plugs. 

Other common troubles stent from 
bending the "pigtail" (or terminal con- 
tact spring ) out of alignment, or crack- 
ing the terminal sleeve for "cigar- 
ette"). Terminal assemblies damaged 
in the above ways are very likely to 
harm new plugs or flash over and cause 
as much trouble as did the original 
worn plugs. 

When all the elbows and plugs have 
been loosened enough to turn easily 
with the fingers, each plug should be 
removed, placed in a rack, and a new 
plug substituted for it in the engine. 
New plugs may be left finger tight 
until ready to apply the final torque to 
all plugs. 

Foregoing procedure serves two pur- 
poses. First, it prevents the entrance 
of dirt and other foreign matter into 
the cylinders. Equally important, it 


makes it easy to place the plugs in an 
orderly fashion in a rack. It takes a 
little more care to place plugs in a 
rack than to toss them loosely into a 
box, but a number of advantages are 
gained by the expenditure of the extra 

One advantage is purely mechanical. 
Racking of plugs prevents threaded 
portions from striking each other. 
Damaged plug threads stick in bronze 
cylinder bushings, and any mechanic 
who has experienced the dubious 
pleasure of removing a plug that has 
married itself to the cylinder bushing 
will concede the point that the ideal 
system is to provide plastic or brass 
thread protectors for each end of the 

Second advantage gained in numeri- 
cal segregation of sparkplugs is the 
fact that the trouble shooter may then 
examine the electrodes to detect just 
which cylinders are fouling worst. This 
information helps solve the ignition 
troubles and is frequently of great value 
when investigating excessive oil con- 
sumption. 

If each mechanic were to purchase, 
from his own pocket, a set of high 
grade aircraft sparkplugs, he would 
quickly gain a conception of their cost- 
liness. Aviation plugs are expensive 
because they are precisely made. They 
demand correspondingly precise ser- 
vice and installation. 

Thread lubrication is a frequently 
overlooked point. The thread lubri- 
cants withstand the tremendous heat 
involved and should most certainly be 
used — but sparingly. A strip of lube 
should be laid up the side of the base 
thread with a small stick about the 
size of a match. Never “dunk” the 
plug nor allow the lubricant to work 
down around the electrodes. No lubri- 
cant is necessary at the elbow connec- 
tion. in fact it is highly undesirable. 

Sparkplugs should turn in easily 
with the fingers until they are almost 
ready to bottom against the washer? 
If a plug cannot be turned in without a 
wrench, inspection should be made to 
determine the cause of the binding. 
Damaged threads in the bushing or on 
the plug will usually be found. 

When all plugs have been replaced 
"finger tight", the final tension should 
lie applied with a torque-indicating ex- 
tension handle on the proper size 
deep-socket wrench. Torque values as 
high as 450-500 in. -lb. have been used 
and probably are conducive to excellent 
heat conduction ; however, experience 
shows that 400 is ample and even lower 
values — around 350 in.-lb. — are now- 
coming into vogue to obviate the 
troubles so commonly encountered in 
removing plugs. Excessive tightening 
may cause plug sticking, thread dam- 
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RUSH VIA MR- SHOPPINGcj^ 


fields of merchandising, to find f 

more goods which can travel via air 
with benefit both to merchant and 

Still another job is to bring rates 
down so additional goods can move 
economically via air. Such rates 
evolve from maximum efficiency of 
operation and also from full pay- 
loads. Wright Cyclone engines, 
with a payload bonus due to their 
lower weight ratio, and with ease 
of maintenance and low fuel con- 
sumption to provide efficiency, are 
helping to make such rates a reality. 

WHIfiHT Al- RONACTK AI- CoKPOKATION 


age, and sometimes electrode di 

If a torque wrench ii 
the mechanic must still apply the pp 

torque on each plug. ~ 

turer recommends a wrench « 

10-in. extension handle. 

be satisfactory if the mechanic is aw 
ful to apply the pressure always a & 
same point on the wrench handle andj 
he has a reasonable sense of “fed” 

Good practice calls for a gap-rig 
ance check (which may be eliminife 
if the plugs have just been shop an 
hauled and adjusted). Gently ran 
any moisture or foreign material fra 
the barrel of the plug with a cloth-cot 
ered stick of the proper size, or a ph 
cleaner twice folded double. Wl 
using mica plugs, caution should 
exercised to turn the cleaner 
same direction as the mica is re- 
order to prevent picking up of the i 
A clockwise direction is usualh- 
rcct. although it's a good idea to cl 
first. 

Sparkplug terminal contacts 
sleeves must be clean and free frail 
any indications of burning, 
chipping, or oiliness. Where ignitial 
conditions are critical, finger ' B 
may cause flash-over, so never 
on ignition parts with greasy hatvk| 
Use carbon-tetrachloride 
grease or oil around the terminals. 

I larness elbows and assemb!is| 
should lie individually inspected 
dirt, cracks in shielding and insulatiotj 
missing washers, missing or 
grommets and moisture seals, c 
shielding, broken elbows, and 
threads. 

The small "tee"-shapcd elbow 
wrench provided by the nianufacnm 
is handy and in addition provides 
reasonable gage of the proper torqn 
If such a wrench is not available.fi 
mechanic should use careful judgitics| 
in tightening these nuts. Only enrafi 
torque to make a secure job is neces- 
sary : further tightening may cause B 
plug core to rotate or may distort fie 
electrode. 

We have now observed, in some de- 
tail, two jobs commonly encountered bi 
the line mechanic. Other tasks mips 
have been considered, however these| 
serve to illustrate not only the 
chanical techniques involved but 
the proper attitude necessary. 

The capable airplane engine media® 
exercises close observation of deul| 
follows systematic work sequences, 
a specific purpose for each movemeffl 
he makes, continuously applies him*) 
mentally while working, has a health 
curiosity, and is ready to make ho«s 
admission of errors or doubts. T** 
are his prime traits. Deviation tr« 
them, or overconfidence or card** 
ness, will sooner or later bring tn»* 


Warehouse on^Hings 


I ill his sources of supply were 
icross the street, a retailer could 
inventories to the bone, yet 
er miss a sale. Now, by specify- 
delivery via air, a merchant can 
ettcct move those warehouses 
' door. Ordering just ahead of 
market, he - n ride the peak of 
tason, or a st; !e. or a rush for a 
- product. H . capital turnover 
aptd; he nee less credit. Over- 
ling of high'-, expensive or sea- 


the list - 

'economical 

dngs is not I 


- Ic-d. 


ems which can 
i the warehouse 
enough at pres- 
s to explore all 
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Aircraft Engines 
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ARCTIC STARTIHG 


The Breeze Cartridge-type Engine Start,. design^ 
for quick, positive action even at the lowt tempe tl . 
tures, makes possible an unlimited numb, . of sutu 
without the handicap of a heavy batters Operating 
on the familiar spiral-drive principle, the 1 ghtweight. 
yet tremendously strong mechanism of the Bteeie 
Starter transforms a 30-ton thrust into ISO RPM 0 j 
the crankshaft. The various models of the Breete 
Cartridge Starter, in service today with mans of Amer- 
ica’s fighting aircraft, will spin into life engines rang, 
ing from 300 to more than 2000 horsepower. 



Manufactured under Coffmon potent; 


CORPORATIONS. INC. 

Newark, New Jersey 



TRANSPORT 


HIGH 


By PHILIP COLMAN, Chief Aerodynamic Engineer. Lockheed Aircraft Corp. 

Engine power requirements for high and low altitudes are here 
compared — to the manifast advantage of the high altitude design. 


G rUISIXG power required at alti- 
tude dictates the lower engine 
brake horsepower necessary for 

a transport craft. This may be any 

takeoff) posver up to 70 percent, ansi 
it is dependent on other transport de- 
-ign prerequisites. 

It is beneficial to obtain as small an 
engine as possible, because a larger 
engine requires a larger nacelle, caus- 
ing higher drag and greater empty 
weight. High blip., particularly at 
takeoff, must be chosen as a safety re- 
quirement because that is its basic 

Today, we have a guide to define 
Sight safety in terms of airplane per- 
formance, as presented by the Civil 
Aeronautics Authority in CAR 04.75. 
Under CAR 04.7531-T are specified 
certain rates of climb required for the 
airplane in landing, approach, and take- 
off. while CAR 04.7532-T defines take- 


off runway length in terms of the dis- 
tance to accelerate from standing start 
to critical ground speed, plus the dis- 
tance to climb to 50 ft. altitude with 
one engine inoperative. 

Because airports are of limited size, 
this latter requirement is the most criti- 
cal relative to a large, long-range 
transport. Therefore this prerequisite 
may determine takeoff blip, or the take- 
off powerloading for the airplane. 

For an example, a four-engine air- 
plane is assumed. This choice may be 
briefly explained by the graph in Fig. 
3. An airplane with a given total bhp. 
will take the same distance to accelerate 
to the critical speed with all engines 


operating, regardless of the numlier of 
engines employed. This assumes that 
the same critical speed ior each engine 
installation, also sufficient lateral con- 
trol, is available. After critical speed 
is reached, climb must be made with 
one engine inoperative, and the more 
engines, the less critical will be the 
loss of one of them. 

Fig. 3 is based on the four-engine 
air-plane requiring a total distance of 
5.000 ft. A three-engine airplane re- 
quires 2.450 ft. more : a five-engine air- 
plane. 550 ft. less. While such a two- 
engine airplane docs not get off the 
ground, a six-engine airplane reduces 
the distance another 300 ft. Thus, the 
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(5) A relay locaM in A. main 
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The cwkpit switch has no Off posi- 
tion and must be left in either Up or 



BY ACCO ENGINEERS... 
PROVED — BY LABORATORY AND FIELD TEST... 
APPROVED — FOR ARMY AND NAVY AIRCR, 





— — — THAT, IN SHORT, IS THE STORY Of 

TRU-LOC 

SWAGED TERMINALS AND FITTINGS 

Yes, these swaged terminals and fittings were 
originated and patented by American Chain 4 
Cable Company, Inc. Moreover, developments 
and improvements keep pace with — even antici- 
pate — demands of advancing aircraft design 
By devising new methods of manufacture- 
by constant experimentation and rigid testing 
procedure — ACCO maintains leadership in the 
making of these vital aircraft parts. 

There can be no compromise in the selection 
of aircraft terminals and fittings; they have to 
be right the first time. In specifying TRU-LOC, 
terminals and fittings, you have the plus assur- 
ance offered by the manufacturer with the 
greatest experience in this field. 

If your data file on TRU-LOC terminals and 
fittings is not up to date, write our Detroit office. 


AUTOMOTIVE AND AIRCRAFT DIVISION 

B-23S GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN 

AMERICAN CHAIN a CABLE COMPANY, Inc., BRIDGEPORT. CONNECTICUT 


ESSENTIAL PRODUCTS .. .TRU-LAY Aircraft. Automotive, and Industrial Controls. TRU-LOC Aircraft Terminals. AMERICAN CABLE Vfirsl 
TRU-STOP Brakes. AMERICAN Chain. WEED Tire Chains. ACCO Malleable Castings. CAMPBELL Cutting Machines. FORD HohUtid 
HAZARD Wire Rope. MANLEY Auto Service Equipment. MARYLAND Bolts and Nuts, OWEN Springs. PAGE Fence. Shaped > 
Welding Wire. READINGPRATT & CADY Valves, READING Steel Costings. WRIGHT Hoists. Crones ...In Business J or Yw’% 


CIVIL OPERATIONS 


/Rations 

LUBRICATION CHART 
FOR PIPER 



Engine. Uses SAE 40 ( AN-VV-0-446A, grade 1080) in 
summer and SAE 30 ( AN-VV-O-440A, grade 1065) in winter. 

Grease. AN-G-3a, low-high temperature tvpe is used at (8) 
every 25 hr., at < 4 ) every 50 hr., and at (6) and ( 12 > every 100 hr. 

Engine oil is used every 25 hr. at (1). (2). (3). (4). (5). (7). 
(9), and (10). 

Hydraulic fluid of type specified for cylinder (11) is added as 
required every 100 hr. Castor-base oil should be used if natural 
rubber seals are installed. 



lAJUiioJzesi Ga*i 'I'Ui'ie. 


IF YOUR 

PRODUCTION NEEDS 
include : 

★ WIRING HARNESSES 

★ BONDING JUMPERS 

★ CABLE ASSEMBLIES 

★ CABLE or TERMINALS 

-you’ll llnd WHITAKER 
is a dependable source 
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WHITAKER CABLE CORPORATION 

General Offices: 1301 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. • St. Joseph, Mo. • Philadelphia • Oakland 


Whitaker has complete facilities for engineering and 
producing cable and wiring assemblies, harnesses, or 
any type of flexible leads for power and lighting. 

In addition to an engineered wiring service, Whitaker 
also offers a quality line of standard cable products 
. . . Catalog on request . . . Your inquiries are solicited. 
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Aviations 

LUBRICATION CHART 
FOR HOWARD 



ling hi c. Uses SAE 40 (AN-VV-O- and also every 60 hr. on (8) and (111. 
446 A. grade 1080) in summer and Graphite grease AN-VV-G-671 is 
SAE 30 (AN-VV-0-446A. grade applied every 30 hr. at (7) and (10). 

1065) in winter. Oiling. Same grades as for engine 

Grease AN-G-3 is used every 30 hr. are used every 30 hr. at (2), (3), (5), 
on points (1), (4), (9), (12) and (13) and (6). 
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/tylATION’S 

LUBRICATION CHART 
FOR FLEETWINGS 

Model: B-12 



For Complicated Magnesium Extrusions 
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WINGS FOLD BACK AS NEATLY AS A BIRD, making it possi- 
ble to pack more Hellcats on the carrier deck, pack more 
punches when the battle starts. 




"Give us planes with more speed, more 
climb... something that will go upstairs 
fast. And we need them quick." That’s 
what Navy pilots called for in the dark 
days that followed Pearl Harbor when the 
air over Pacific Islands was full of slither- 
ing Jap Zeros. 

Grumman Corporation answered that call 
...quickly... with Hellcats, one of the fast- 
est fighters in the sky. 

The first handmade experimental model 
flew in July, 1942. By the end of 1943 Hell- 
cats were battle-famous. Today, thanks to 
the amazing Grumman production record, 
thousands of Hellcats roam the Pacific, 
their altitude, maneuverability, speed. 


START OF A STRIKE — this Hellcat gets the take-off flag. 
A belly tank provides extra fuel . . . but adds weight. 
Another reason why tires must be strong yet light. 


WHEELS DOWN, BRAKES ON, HOOK OUT-this Hellcat re- 
turns to its “nest”. As it “hits the deck” tires must have 
plenty of reserve strength to take the shock. 


1230 s'xth avenue UNITED STATES 


COMPANY 


ROCKEFELLER CENTER • NEW YORK 20. N.Y. 


range and climb enabli 
ers to pile up ratios of 5 to 1 and 10 
against the Japs. 


READY for deadly blows at Jap planes. 
The Hellcat was the first American 
ombat experience in World War II. 


THE SHOCK IS BRUTAL when a heavy Hellcat ar 
carrier deck. But U. S. Royal Airplane tires 
neered for that kind of service. Th“ ,r 
rayon cord construction provides 
that absorbs those shocks, theii 
blocks give the sure traction tl 
under control, brings it to a safe stop. 





BATTLE-FAMOUS HELLCATS 
LAND ON STRONGER, SAFER TIRES 


As fighters go, the Hellcat is a big plane. Its 
wide-tread rugged landing gear asks favors of 
no landing field ... is equally at home on the 
decks of aircraft carriers or improvised front 
line airstrips. 

Tires must be strong to take this punishment 
yet light to cut down every ounce of unneces- 
sary weight, make possible more fuel, more 
armor, more fire power. Development work by 
“U. S.” Airplane Tire Engineers helped to 
make such tires possible. They pioneered the 
building of lighter, stronger tires made with 
rayon cord . . . the tires that are now standard 
of the Service. 

Listen to the Philharmonic-Symphony program over the 
CBS network Sunday afternoon, 3:00 to 4:30 E.W.T. 

Serving Through Science...toSpeed the Victory 


For every kind of service there’s a lighter, 
stronger U. S. Royal Airplane tire specifically 
engineered to do the job. 



Simplify Fabrication oi 
Stainless Tubular Farts 


THE CARPENTER STEEL CO. 

WELDED ALLOY TUBE DIVISION 
KENILWOBTH N. J 


Carpenter 



STAINLESS TUBING 
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N FORMATION TIPS 


Molybdenum steels have 



proved their ability to 
meet demands in air- 
craft engine cylinders. 





PEANUTS - - 6c. A TON!” 

If You Use 

ir-Manning Coaled Abrasives 


M, BEHR-MANNING ■ TROY, N. Y. 

RELIABLE COATED ABRASIVES SINCE 1872 


A large producer of peanuts and peanut products had 
long suffered from high cost and the time required to re- 
move their red skins. Now, that’s all changed. 

At the suggestion of a Behr-Manning field engineer. 
Garnet Paper as an abradent was tried with immediate 
and almost incredible improvement in both speed and 

In a hopper at one end of the machine, the nuts lie in 
their red hulls. The power is thrown on and almost in- 
stantly from the other end emerges a mixture of cleaned 
nuts and skins, whence a suction line whisks away the 
loose hulls, and the clean, white peanuts fall into a waiting 


The Garnet Paper involved costs six cents and cleans a 
ton of peanuts before it has to be changed. 

You may not be interested in peanuts, but the same 
j skill and knowledge which enabled our man 
ribute to this successful result, are available to you 
rove jobs you’re now doing or to suggest entirely 
>es for Coated Abrasives in your operations. 


Drop us a line o 
either to Troy or < 
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ANNOUNCEMENTS— 

of n« machine tool*. nhop agulp 
moot aod material*. ulnctrk*l 
appliances, and alrcroff 
and accataorla* art lovHad fa 
inclusion In these columns. 

In writing. emphasis <H* 
specific aviation applications d 
newly-marketed Items Is Ask- 
able. and whenever pessibk 
glossy-print photos should he » 
closed. Please do not send tht- 

^Manufacturers should uddrto 


New Products Editor. 
AVIATION 

330 W. 42d St.. New Tort CUf' 1 



Hyatt Hy-Load Bearings are made in separable types as 
well as in self-contained units. In the separable bearings 
the inner races are the separable units in one instance 
and the outer races in the other. Thus, the component 
parts of every separable Hyatt Hy-Load type bearing of a 
given size are fully interchangeable. Every race fits every 
roller assembly. 

Separable races may be assembled in one part of the 
shop and the rest of the bearing in another. When the 
sub-assemblies are brought together on the final assembly 
line the component bearing parts will fit correctly. No 
selection or matching required. 

Every Hyatt A-TS, R-TS, R-YS, BU-Z and BU-L type 
bearing has this feature — and many others. Write for data. 



HYATT BEARINGS DIVISION • GENERAL MOTORS CORPORATION 





MECHANIC: " Great leads, Pete... we almost never replate one!” 
FOREMAN: " Nothing unusual, Joe... they’re Titeflex Unimold leads!” 




THEN THIS: 


WHY of Ball Bearings 


There is a simple, fundamental truth in the principle of the 
ball bearing: “Nothing Rolls Like a Ball!” 

The ball possesses inherent advantages unequalled by any 
other rolling body. There are no ends to a ball — so its axis of 
rotation need never be artificially fixed. 

Thus, a Ball bearing bears the loads on a circle of free rolling 
steel balls, reducing friction and wear, maintaining precise lo- 
cation of parts and cutting maintenance time — as does no other 
type bearing. 

That is why over 300 million New Departure Ball Bearings 
arc at work in this war. That is why designers of peace-time 
machinery are designing more ball bearings into their machin- 
ery than ever before. 

There is really no substitute for the ball bearing — nor any 
substitute for the technical experience and creative engineering 


Ask for your free copy of “Why A 


tells the 


TRY THIS: 
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PRODUCING WING SPARS ON SHORT ORDER 


By WILLIAM WINTER 

Editor of "Air Trails” and author of "War Planes of All Nations” tells 
how Bell Aircraft has developed a spar milling machine that in twenty- 
two minutes does the job that once required twenty-four hours. 



War shortages crop up in strange ma- 
terials. Mica, for instance. Once seen 
principally in the windows of stoves, 
and in small boys’ pockets, it is now 
used extensively as electrical insula- 
tion. In some war products, it is vir- 
tually indispensable: capacitors for 
radio, spark-plugs for airplane engines, 
insulators in electronic tubes. 

With demand mounting, manufac- 
turers were desperate. A four-man 


technical mission flew to London to 
help ration the world's supply between 
the United "States and Great Britain. 
The shortage was serious. 

The War Production Board, con- 
vinced that much mica was classified 
too low when judged by appearance 
alone, asked Bell Telephone Labora- 
tories to develop a new method of elec- 
trical tests. The Laboratories were able 
to do this quickly and successfully 


because of their basic knowledge ad 
experience in this field. 

The new tests were made available 
to manufacturers in this country aid 
abroad— the supply of usable m 
increased 6o^f — and a difficult shui 
tion relieved. 

Skill to do this and other war job 
is at hand in Bell Laboratories beaux 
year after year, the Laborator 
been at work for the Bell System- 


BELL TELEPHONE LABORATORIES 
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MR. ENGINEER... 66 years is a lot of leather 


In 66 years of processing leather to protect and seal 
machine parts, Chicago Rawhide has solved again and 
again the toughest problems posed by the inventive 
genius of America's top industrial engineers. Three 
factors are responsible for the success of Sirvis leather 
products . . . the solid foundation of knowledge about 
mechanical leather which is Chicago Rawhide's great- 
est asset . . . the custom-built designs developed by 
research engineers who have learned that each new 
problem needs special consideration . . . and the rigid 
laboratory control in every stage of production, which 
“mures absolutely uniform performance under all 
service conditions. 

U protection is your problem, why not draw upon 
Ibm unparalleled reservoir of specialized engineering 
experience? If your postwar designs include parts 
where irregular, eccentric or universal action makes a 
rigid seal impractical ... a Sirvis leather boot may be 
*he answer. If unusual precision, resilience, long 


service or resistance to pressure, shock, or vibration 
is demanded in packings, washers, gaskets, couplings 
or valve discs . . . Chicago Rawhide research can de- 
velop the properties you require, and careful produc- 
tion control can assure the most exact processing. 
For precision performance in protective coverings and 
seals, specify Sirvis mechanical leather. 

sJiv/s 

CHICAGO RAWHIDE MANUFACTURING CO. 

1305 Elston Avonuo Chicago 22, Illinois 

New Tort • Philadelphia - Detroit - 111 «>[>ltl ■ ClleeUirt ■ Boston 
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HOW TO TURN A PANCAKE . . . 

into a perfect 3-point landing ! 


No need for a perilous pancake land- 
ing when a fighter plane returns to 
base — though enemy bullets may have 
wrecked the hydraulic supply line that 
controls the retractable gear. 

Aboard the plane, there’s a com- 
pact storehouse of emergency power 

— a Kidde cylinder of compressed carbon 
dioxide! The pull of a handle releases the 
stored energy of this highly compressible gas 

— sends carbon dioxide coursing through an 
emergency supply line to operate the retrac- 


table gear. Down come the wheels for a routine 
3-point landing. 

This is one of the many tasks that gases- 
under-pressure, stored in light-weight Kidde 
cylinders, are perfocfning in the aviation 
industry. Specialists in power actuation by 
compressed gases, Kidde engineers are ready 
to work with you in adapting 
this compact source of energy 
to your specific problems. Just 
drop a line to our Research and 
Development Department. 




Walter Kidde & Company, Inc. • 140 Cedar Street, New York 6, N. 
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The Heavy Pull 


the War 


■When 


T AKE a look at your assortment of socket wrenches, today! Aren't many 
of the socket sizes the same in both the %" and %” drives? 

And your handle types — ratchets, speeders, extensions — are also duplicated! 
How would you like to own Socket 'Wrenches in One DOUBLE-DUTY 
DRIVE which makes it unnecessary to keep both %” and %”? 

Well, you can have such miracle wrenches — after the war when Blackhawk 
will make NUGGETS again. Don’t buy old-fashioned wrenches unless you 
absolutely need them. Wait for NUGGETS ! They’re worth waiting for! Ask 
any mechanic who owns a set of NUGGETS! 

A Product .1 BLACKHAWK MFG. COMPANY, D*pt. W125. Milw.uk*. 1, wi.«on«n 


Nation, 


blackhawk 





Engineering Vision . . . Manufacturing Precisii 
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vehicles . . . Deice Radio products are carrying out vital atiignm^U 
forces. They represent the application of radio and electronic science 
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Milestone in Metallurgy 


with ti 

In the 14th century, craftsmen fused 
iron with carbon to make steel. 

In the 19th century, man first suc- 
cessfully welded one ferrous metal to 

Today, as result of Fairchild en- 
gineering and research, man can now 
join aluminum to steel! 

Through its applies lion toaircraft en- 
gines— - the chemical bonding of alumi- 
num to cylinder barrels — Fairchild 
engineers have been able to achieve 
far more rapid dissipation of heat — 
greater development of horsepower 

The Al-Fin cylinder is being used ex- 


clusively on all higher-power Ranger 
engines. 

The future of the Al-Fin principle 
in aviation and other heavy-duty in- 
dustries is assured. 

It also has wide possibilities in the 
consumer field — refrigerators and radio 
tubes, motorcycles, family planes and 
autos. In appliances for home, office, 
factory and farm, the Al-Fin process 
can effect decided improvements. 

Listed here are a few of the possible 
additional applications of the Al-Fin 

As you consider their magnitude 
consider what makes them possible — 
the research and engineering of an or- 
ganization whose credo is f, The Touch 
of Tomorrow in the Planes of Today.” 


Dm Future of Al-Fh i 

Bearings • Cylinders 
Pistons Brakes 


Firs pumps - Motorcycles 
Auxiliary power plants 


AIRCRAFT 

Division of Fairchild Engine and Airplane Corporation • 


E N 6 I N E 

Farmingdalo, Long I *** 1 
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BALL BEARINGS 

• Wow Available for O u w rof Usm 


POSITIVELY SEALED 

-SEALS EASILY REMOVED 


B result of five yean of development and testing, 
* PLYA-SEAL bearings have proved the most effective, 
self -protected bearings yet designed. Approved for air- 
craft by the Army Air Forces and die Bureau of Aero- 
nautics U. S. Navy, Fafnir PLY A-SEALS have been in 
use successfully for over two and one-half years in air- 


with metal shielded bearings in textile machines. 

v product or planning 
n old one, you will find it very 
it Fafnir PLYA- 
SEAL Bearings. Write for complete descriptive folder. 
The Fafnir Bea r in g Company, New Britain, Conn. 


WHAT IS PlYA-SIAl 1 

A diaphragm-type, contact seal comprised of 

synthetic rubber impregnated fabric and a split 
retaining ring of s tain l e ss steeL 
Firmly held in the outer ring, the sealing washer 
does not rotate with the inner ring but is in 
contact with a ground gr o o ve to form a very 
leal with a minimum of frit 


to resume produi 


WHAT ABE PITA-SEAL'S ADVANTAGES? 


wrlniinn of dirt eoA liquids. 




of either die rings or 


■ finer ri ng 

ise, oil, gasoline, wi 
erv of solvents. Not 


placed to allow in- 


5 Easily removed and replai 
spectioo, washing and re- 

FAFNIR 

BALL BEARINGS 
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CRESCENT TRUCK COMPANY 1120 Willow St., Lebanon, Pa. 



• LEARN ABOUT THIS NEW SUPER HIGH SPEED STEEL WITH ALL THE 
STINCTIVE FEATURES OF CENTRIFUGALLY CAST ALLOYS, WITH HIGH WEAR 
SISTANCE DUE TO THE PRESENCE OF BORON AND WITH MAXIMUM RED 
ARDNESS IMPARTED BY TWENTY PER CENT COBALT • 

GENERAL AIRCRAFT EQUIPMENT, INC. 

OUTH NORWALK, CONNECTICUT • TOOL DIVISION 





I flWSflN MAHHINF A JL° TOOL COMPANY 


ALL OVER THE WORLD * * 

IT’S LAWSON PRECISfOft 
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Metallic bellows can be made four ways: 


1 . Built up from a number of sections. 

2. Mechanically spun from a welded tub 

3. Mechanically spun from a seamless tul 
A. Hydraulically formed from a seamless 


AVIATION 


THE CLEVELAND PNEUMATIC TOOL CO. 

3781 Eos* 7 7 * h S*. • Cleveland 5, Ohio Branch Offices in All Pnncipal Cities 


• For finishing forgings, dies, meial pat- 
terns, castings and similar work, you 
can't beat Cleco Light Grinders. They 
are light in weight, small and easily 
handled, yet pack plenty of power. 
The No. 214 series of Cleco Grinders is 
available at speeds of 14,000 and 18,000 
R.P.M. and are governor controlled, 
while Model 12 is faster at 20,000 R.P.M. 
Fitted with 24 S.A.E. thread 

spindles. Exhaust deflector included. 
Standard equipment consists of spindle 
nut and washer, and Va" collet chuck. 
Spindle extension IV 2 " or 3" long furnish- 
ed, in lieu of collet chuck, when specified. 
Dead handle supplied when so ordered. 

Bulletin BO describes theme light grinders in de- 
tail, as smell as fur nishin g complete data on the 
entire line of Cleco Rotary Grinders . Ask for itl 


HOW ALUMINUM BRAZING 
SIMPLIFIES ODD SHAPES 

Until recently heat transfer units have been complicated 
by special reinforcements to give them strength in un- 
usual shapes. At high temperatures the soft solder, 
which bonds copper tubes to their shells and to each 
other, could not stand the severe stresses set up by 
pressure, vibration and shear in unusual shapes, unless 
other weight-increasing supports were added. 


a way to braze thin-walled aluminum 
o aluminum header plates and shells made simply 
constructed odd shapes possible, for three reasons: 

1. Aluminum alloy bonding material defies tempera- 
tures, pressures and strains several times higher than 
soft solder can stand. 

2. Heat-treatable aluminum alloy tubes, header plates 
and shells stand temperatures and pressures that 
cause copper to anneal and weaken. 

3. Aluminum's weight being Jj that of copper affords 
other obvious advantages to designers of products 
incorporating heat transfer units. 

That’s why USAAF designers were quick to take ad- 
vantage of Clifford’s discovery and put Feather- 
Weights to use in a number of their aircraft models. 

tOSTWAI PLANNING 


CLIFFORD 


OIL COOLERS AND COOLANT RADIATORS 
HYDRAULICALLY- FORMED BELLOWS 4 


IN HYDRAULICALLY- 
FORMED BELLOWS 

the metal has to be right 


Therefore, to make hydraulic forming practical tie 
metal from which the tube is made must be free from 
slag and scale inclusions . . . and the tube must be free 
from draw die marks, variations in wall thickness and 
faulty crystalline structure. 


Clifford, being the first to produce hydraulically- 
formed bellows for industry, not only realizes the im- 
portance of metal selection, but also appreciates tie 
critical nature of all processes involved in making bel- 
lows assemblies for controlling temperature and pro* 
sure; for sealing against pressure leakage; or for other 
exacting uses. First with the Facts on Hydraulica&r 
Formed Bellows. Clifford Manufacturing Co., 361 *- 
First Street, Boston 27, Massachusetts. 


The first and second are as strong as their metal and 
joints; the third as its tool-scratched metal; the fourth 
as its metal only. 


In hydraulically forming a bellows, no spinning tool * 
touches its surface. It’s made by forming the paper- S 
thin walls of a metal tube between the plates of a col- h 
lapsible die by means of internal hydraulic pressure. ' 
And since that pressure is much higher than any pres- ' 
sures it will meet in service, any bellows that survive 
the forming process must be metallurgically sound. 


I 





HERMOTITE PROCESS 

production time on new WACO troop-carrying glider! 


)nly two coats of dope required ! Production 
rly doubled! That’s the big news to come 
of Waco Aircraft’s application of Thermo- 
e in the manufacture of the new CG-15-A 
op-carrying gliders! 

)n fuselage, tail and wing structures, tapes 
applied with Sherwin-Williams cold dope 
it P*D*F* (Pre-Doped Fabric) and are 
lowed by a cross-coat of hot dope applied 
th the Thermotite* unit. The doping job 
completed with a single coat of Sherwin- 
uliams Olive Drab fed through the 
tmotite* machine. The body of the glider 
»dy for assembly. 

wings, built of precisioned plywood, 
go through a sealing process. A coat of 


Sherwin-Williams hot dope is then Ttiermo- 
f/fe* -applied . . . forms a perfect adhesive for 
the “skin” of Pre-Doped Fabric. A cross-coat 
of clear hot dope and a single application of 
Olive Drab follow. 

Here’s another ex- 
ample of how Ther- 
motite* eliminates 
need for thinners and 
effects revolutionary 
savings in time and 
labor. Want complete 
details? Just write 
today to The Sher- 
win-Williams Co., 

Cleveland 1, Ohio. 


Sherwin-Williams wiation finishes ^ 
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"I AM PART 
OF THAT 


Delco - Remy 

Aircraft Electrical Equipment 


With grease on his hands and hope in his heart, the man who gives 
a part of himself to every patch and repair “sweats out” his mission 
on the ground. He gets no glory, no battle honors. His reward is the 
sight of a plane returning safely, and the confidence of officers and 
crew in his skill. Delco-Remy electrical equipment is serving today 
in America’s heavy and medium bombers, carrying out its part in 
a large assignment. More than half of Delco- Remy ’s facilities axe 
engaged in the manufacture of electrical units, precision parts and 
products for the aircraft industry. When Victory is finally won, Delco- 
Remy equipment will help maintain the dependability of com- 
mercial aircraft and bring the convenience of dependable electric 
starting, lighting and ignition to light plane owners. 






formations 

FOR VICTORY 




ct>e% 


the eye 
that guides 


The global air routes pioneered by Pan American World 
Airways have proved to be of outstanding importance to 

When the Japs struck at Pearl Harbor, PAA routes were 
immediately available for the use of our Armed Forces. 
Today, as the war draws to a crisis, PAA flight crews are 
serving both the Army and Navy in flying personnel and 
materiel to every theatre of operations of our world-wide 
battlefronts. 

And the PAA navigators, operating under the Miami based 
Air Transport Command, are safely basing their calculations 
on the readings of the Fairchild Aerial Sextant — a sextant 
that has the full confidence of men who know the skies. 


And rightfully so. For Fairchild Aerial Sextants 
developed from a basic design suggested by the U. S. . 
Air Force to be compact, lightweight, easily handled . . , 
a bubble that remains 'stable' . . . with automatic recotdt 
of consecutive sights during the entire sighting 
optional duration. 

Fairchild leadership in the design and precision 
tion of aerial operations instruments . . . which include 
sextants, cameras, radio direction finders, lead comput 
sights ... is the reward of an air-minded policy of engineers? 
and building far beyond the stated basic specifications of A 
given problem. New York Office: 475 - 10th A ve.. New Yd 
18; Plant: 88-06 Van Wyck Blvd., Jamaica 1, New Yi 


I OOK at a perfect formation of fighter 
J planes in the sky . . . and you’ll see the 
significance of a "formation” of drums on 
a beach head. Inside those drums is the 
fuel for victory in the air. And to guard 
that fuel — to keep it safe from seepage, 
dust and contamination — is the war-time 
job of Xri-Sure Closures. 

The critical needs of war have proved re- 
peatedly what every user of drums should 
know: if Tri-Sure Closures are on a drum- 
head, every drop inside that drum is safe. 
The reason is that Tri-Sure Closures seal 
a drum hermetically with a seal , plug and 
flange that no water or impurities can pass. 
This is Tri -Sure’s famous triple protec- 
tion that enables drums to be stored in the 
open for months, or shipped thousands of 
miles, without leakage, seepage or loss. 

the kind of protection that 
: every shipment should have. 


And that i 
every drum ii 


FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, 
TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, 


NEW YORK 20, N. Y. 
CANADA 





Every man on the job at Olofsson's knows what PRECISION mean! 
They take pride in quality performance as designers and builder 
of tools, dies, jigs, gages, fixtures. and special machines. 
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IS THE OUTPUT OF THIS 



KKERS 

AIRCRAFT 

YDRAUUC 
MOTOR 

( PISTON TYPE 
CONSTANT 
DISPLACEMENT 


This Vickers Aircraft Hydraulic Motor weighs only 
6.4 pounds yet it has a normal output rating of 16 
horsepower at 3000 psi and 3750 rpm. 

But a high horsepower/ weight ratio is not the only 
odvantage of using Vickers Hydraulic Motors for 
delivering rotary mechanical motion on many air- 
craft applications. These hydraulic motors save 
space as well as weight. Starting and stalled torque 
both closely approach operating torque. They can 
be stopped accurately to position. . . . No clutches 
or brakes are required. They are used for dynamic 
braking and can be stalled for long periods without 


damage. These hydraulic motors can be started and 
stopped instantly due to the very low inertia of the 
moving parts. They cause no radio interference. 
Reversal and accurate control of speed are very 
simply and easily accomplished. 

Vickers Aircraft Piston Type Hydraulic Motors are 
inherently simple and rugged; they are available 
in a wide variety of models for operating pressures 
up to 3000 psi. 


l(KERt Incorporated 


1462 OAKMAN BLVD. 


DETROIT 32, MICHIGAN 




AI^E are in excellent position to fur- 
** nish the complete line of special 
alloy steels most suitable for case harden- 
ing by nitriding. 

These Nitralloy Steels are produced 
both in our Chicago and Pittsburgh mills. 
Our metallurgists will gladly discuss their 
application in terms of your require- 


will 


(If you are not equipped t 
nitriding in your own plants 
gladly tell you what firms in you 
are qualified to do this work for 


[VIATIOX, 
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FACILITIES FOR 
RESEARCH AND TEST ON 
TUBING PROBLEMS • • • 


a spacious building with complete 
Globe chemists and metallurgists 
ng problems. Testing and inspection 
e regular routine. Special problems 
d, too, and physical and chemical 
spectrographic and microscopic examinations are made, 
to select the correct analyses for each customer’s particular 
needs. The Globe technical staff is available at the mill 
or in the field, for technical service on tubing problems. 


Day in and day 
and modern fac 
conduct research 
of Globe Steel T 
of customers art 


GLOBE STEEL TUBES CO ■ foiAtUMAUt, 'll- £• A- 
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D. C. Motor with A. C. take-off, espt 
developed for a portable aircraft e 
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ELECTRONS 
FOLLOW-UP VALVE 


Electrol 

designed for Wing Flap 
installation, it is equally valuable to 
such other uses as carburetor, rudder 
or any service where smooth, accurate 
and complete control is required. 

Electrol engineers will welcome an opportunity to de- 
sign a Follow-Up Valve installation for any service in 
aircraft or general industrial application. 



Electrol 

D R A U L I C S 


HlCT«Ol INCORPORATED • KINGSTON, NEW YORK 

Ration-, Fei, n ,„rv, iw 


HYDRAULIC EQUIPMENT FOR AIRCRAFT 

283 



Relining cargo spaces with 

FlBERGLAS* 

REINFORCED PLASTICS SHEETS 


FlBERGLAS 


ical properties. It has excellent dimensional stability 
under a wide range of temperature and humidity 
changes. It has high sound dampening qualities 
important in aircraft construction. 

Other types of Fiberglas (fibrous glass in various 
forms) are being used by the military and com- 
mercial aircraft industry for both new construction 
and reconversion work. A few of the types and uses 
are listed below. 

If you do not have complete data on Fiberglas 
in all of its various forms, or if you have a problem 
which Fiberglas may help solve, write Owens-Corniitg' 
Fiberglas Carp., 1891 Nicholas Bldg., Toledo l,Ohio. 
In Canada, Fiberglas Canada Ltd., Oshawa, Ontario. 
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The U.S.O. hostess recognized wings, and 
rank, but the face was too young for the silver 
leaf on his shoulder. 

"Heavenly day ! How do you Air Force 

boys run up so much rank so fast?” she asked. 

"You just have to keep on livin', 
ma’am,” said the youthful 8th Air Force 
Lieutenant Colonel . . . and he wasn't 
being at all facetious! 

Since last summer they have been trickling 
back . . . with rows of ribbons under their wings, 
foreign service stripes, and the shoulder patch 
with the "8” between the spread wings of the 
Air Forces emblem. Too few of us know either 


irkinj 


The 8th Air Force began with the first few 
Flying Forts sent to England in early 1942 . . . 
proved that precision bombing by day was 
practical — and deadly .. . fought with the R. A.F. 
500 miles deep in Fortress Europe despite 
40,000 anti-aircraft guns, Focke-Wulfe fighters 
— and sickening losses to the original group. 

With 1943 came reinforcements; but the 
Ploesti oilfields cost 54 bombers, the two 
Schweinfurt raids 96. Before the year’s end, 60% 
of the flying personnel were dead, wounded, 

JACOBS 


listed as missing, prisoners of war. At its peak 
in Spring 1944, the 8th lost in one fateful week 
in February 170 bombers, downed 548 German 
fighters, broke the back of the vaunted Luftwaffe. 

In a year of hard, persistent fighting, the 
8th battered the German war machine 
and its industries, shriveled Nazi nerves. 
When D Day came, American armies 
never met the full strength of the mighty 
f Wehrmacht, but an enemy weakened by 
disorganized communications and supply lines. 

What most Americans fail to realize is that 
the 8th Air Force saved the lives of hundreds of 
thousands of doughboys, shortened the European 
war by perhaps a year . . . ea 
decorations and citations than any ot 
military unit in history, as well as 
undying gratitude. Watch for the 8th 
shoulder patch and honor the it 
who so proudly wear it! 

Many of the 8th Air Force and other 
AAF bombing personnel were schooled 
twin-engine training planes powered with 
engines made by Jacobs ... a fact of which 
are jusdy proud . . . Jacobs Aircraft Eng 
Company, Pottstown, Pa. 


Pottstown, Pa. 


.... fax sfOtcxeifa cfuC 
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Here is convincing proof that a keying relay 
does not have to be complicated to be efficient. 
In fact, just the reverse ! Actually, the extreme 
reliability with which Struthers-Dunn Type 
78CCA100 Relay holds its adjustments is the di- 
rect result of its new simplified and rigid design 
which udlizes an absolute minimum of parts. 

Originally made for aircraft use, it weighs 
little, is exceptionally sturdy, and has all parts 
readily accessible. Tests show a min i mu m life 
of five million operations. 

The Relay has seven poles, including one 
double-throw pole which handles high-voltage 
radio frequency currents by means of a vacuum 
switch. All high-voltage parts are rounded to 

Write for complete details, or get in touch 
with your nearest Struthers-Dunn Field Engineer. 





‘SCac^acct For Exhaust Flames! 


Burning exhaust gases no longer "spot" night-flying 
planes for enemy observers . . . thanks to the Solar 
flame damper which suppresses the tell-tale flames, 
reduces plane visibility and has greatly increased the 
effectiveness of night combat operations. 

Solar engineers have played a major part in the 
development of flame dampers because the design and 
fabrication of products which must withstand high 
operating temperatures and severe vibrations, possess 
great structural strength, yet be light in weight, has 
been Solar’s specialized activity for fifteen years. 


As the leading manufacturer of airplane exhaust 
systems and other high temperature alloy products for 
the elimination of gases, the utilization of waste heat 
energy, and the control and transfer of heat. Solar has 
become the recognized authority. Its services are avail- 
able to aircraft manufacturers with such problems. 
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Reliability and Automatic Operation of this 
General Motors Propeller add New Ease to Flight 


Passengers in tomorrow’s planes 
will fly with serene confidence, 
thanks to the brilliant engineering 
developments of recent years. Im- 
portant among these developments 
is the Aeroprop, the war-proved 
General Motors propeller. 

The Aeroprop combines greater 
lightness with maximum strength 
—simplicity with utmost reli- 
ability. Under powerful hydraulic 
control, the Aeroprop automati- 


A 


cally adjusts its pitch to meet 
changing flight conditions, moving 
from low pitch to full feather in 
only five seconds. 

Weight reduction is achieved 
through use of hollow blades which 
are steel-ribbed for strength. Sim- 
plified design and fewer parts mean 
reduced wear, quick inspection, 
and maintenance economy. 

These features — each contribut- 
ing to the reliability of the pro- 


eroprop 


peller — distinguish the thousands 
of Aeroprops that have helped 
American planes dominate the 
skies. These same engineering 
achievements of General Motors 
research will serve the millions who 
will fly in the coming years of peace. 

X, 

Aeroprop Advantages — Lightness for pay- 
load . . . Strength for safety . . . Simplicity 
for easy service . . . Faster Automatic Pitch 
Change for flight efficiency . . . Full Feath - 
ering for engine protection . . . Engineered 
for reliability. 


T ” he Lighter, Stronger, Afore Reliable Propeller 

AEROPRODUCTS DIVISION • GENERAL MOTORS CORPORATION • DAYTON, OHIO 


Aeroprops for the Planes of Peace 


AVIATION. February, 1* 
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T HINK of it! One-fourth shorter takeoff runs! 

One-third higher rate of climb! Cruising faster 
and farther at the most favorable altitude! All 
with minimum fuel consumption and engine 
wear.That's what Aeromatic — the one and only 
self-acting variable pitch propeller — means 
for that postwar plane of yours. And it means 
long glides for happy landings — with an instan- 
taneous change of pitch for a quick pickup if 
you overshoot the field. 

Completely self-contained and self-acting, the 
Aeromatic Propeller requires no instruments . . . 
no controls . . . nothing extra for you to watch 


or do. Responding to natural forces, it automat- 
ically assumes the correct pitch for peak effici- 
ency under all flight conditions. It lets your plane 
and engine deliver automatically, as no other 
propeller can, all the performance that is built 
into them . . . with safe, simple, economical 
operation that makes flying real fun. 

If you fly, or plan to fly, you will want an Aero- 
matic Propeller on your plane. Write to your 
aircraft manufacturer about it today. And if you'd 
like our little get-acquainted folder, containing 
a diagram of the "brain" in an Aeromatic, 
drop us a line. We'll be glad to hear from you. 


■COPPERS Co., Inc., Bartletl 


Brain for Tomorrow's Plane 



fc Pro poller 

tfayward Division, Baltimore 3, Md. 

under petente of EVEREL Propeller Corporation 



No, this is no joke. Many businessmen have vol- 
unteered to aid the paper shortage by spending vaca- 
tions from their companies in the timber country, 
helping out on the man-power problem in the paper 
pulp industry. 

Not that you have the time to do this. Nor that 
tree-chopping is exactly in your line. But, until the 
man-power shortage in this vital industry is over, 
until our armed forces no longer are spread all over 
the world where food, ammunition and medical 
supplies must be shipped them in paper protection 


wrappers, there is a chopping job you must do. Yob 
must chop the use of paper in your business. 

Sure, you've done plenty of this in the past monthi 
But right now the need for paper is greater than 
ever. So the government asks you again to examine 
paper usage in your firm, see if you can't make even 
further savings. 

And don't forget that baling wastepaper and sending 
it to a reprocessing plant is a most important part 
of the paper conservation job. 




USE less PAPER — SA VE All WASTEPAPER 


OF G^R BURET OR DEPEP^DA BIEITY 

Untold millions of miles have been driven on Holley 
Carburetors. They are known all over the world for their 
outstanding record of dependability. For almost half a century, 

Holley research, design and precision production have contrib- 
uted importantly to engine efficiency, economy and performance. 

Peacetime motoring will find this same dependable carburetor 
performance available to all. 

% 

HOLLEY 

AIRCRAFT, zAUTOMOTIVe , c MARINC 

CARBURETORS and ACCESSORIES 


How are you at Chopping Trees 



% 



...the luxury liners 
ol TOMORROW 


F ROM the time when storage batteries 
first became a factor in aircraft design 
and operation up to the present day, Exides have 
been the preferred battery for equipment and re- 
placement. This preference is a natural result of 
a deserved reputation for dependability, long-life 
and ease of maintenance. 


And when tomorrow’s liners, cargo carriers and 
other flying craft are traveling the airways, Exide 
performance will continue to measure up to avia- 
tion's battery needs. For Exide development is 
keeping steadily in step with the fast pace that 
aviation engineering has set. 


, the planes of TODAY 


In the aircraft of YESTERDAY 


"No matter where I go — 
Mojave Desert, North Afric 
India— Jhcide Batteries 
still continue to spark m 
in the eye. That's 
not hard to take." 
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POWERED BY ALUSON 

P-j6 — Lightning 

P-40 — IV arbawk 

A-}6 and P-ji — M ustang 

P-6 j — Kingcobra 


The Greeks gave us a word for it . . . 
now we give it to you 


apt description of the 
:ctrons between spaced 
tube. 


whether a Sperry product or not. 

This is perfeedy understandable. 
For the technical description of a 
Klystron-type tube is unwieldy, 
whether in written specifications, in 
conversation, or in instructing mem- 
bers of the Armed Forces in the opera- 
tion of devices employing such tubes. 

These conditions have prompted 
many requests from standardizadon 
agencies — including those of the 
Army and Navy — for unrestricted use 
of the name Klystron. In the public 
interest, Sperry has been glad to 


comply with these requests . . . 

From now on, the name KLYSTROJf 
belongs to the public, and may be 
used by anyone as the designation 
for velocity-modulated tubes of any 
manufacture. 

Sperry will, of course, continue to 
make the many types of Klystrons it 
now produces, and to develop new 

On request, informarion about 
Klystrons will be sent, subject to 
military restrictions. 


SPERRY GYROSCOPE COMPANY, INC. 
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* Where SNOGO equipment it used, snot 
in a minimum of time from the runways of airports, hel 
a groat part of the costly interruption to flying schedul 
caused by snowfalls. 

During Winter storms, SNOGOS are as essential to ai 
radio which sends the "beam” to the pilots, the landing 
traffic control. SNOGOS keep runways clear — never p 
of snow to endanger wing tips — never leave a heavy t 
necessitating continuous compaction tests or recondifr 
rolling and sanding. There is no packed layer to freeze idtk 
ruts or thaw into rotten danger spots and provide slut 
up by wheel pants and freeze in wheel wells or brak 

Where the field must be completely cleared SNOGO is** 
known method of loading snow. Where compaction mvslb 
provide an "allway field” the easy handling of SNOGO 
ability to stay up "on top" means time soved. SNOGO *t 
pays for itself when it prevents the first washout! 

KLAUER MANUFACTURING CO 
DUBUQUE, IOWA 




It is really worthwhile to use a permanent tracing paper, for 
you never can tell when an old drawing may have to be con- 
sulted or reproduced. In many drafting room files there are 
drawings on ALBANENE that are years old, but are still in 
perfect condition, and should stay that way for 99 years or 
more. Protect your designs, your inventions, your business 
itself— use ALBANENE! 

ALBANENE Tracing Paper is treated with Albanite, a 
crystal-dear, unaltering synthetic developed by the K & E 
Laboratories. So far as the most severe tests show, it should 
last almost forever. The paper itself is 100% white rag stock. 
The Albanite not only makes it ageless but extra transparent. 
And because ALBANENE stays white, it gives strong, con- 
trasting prints. It’s fine to work on too, with pencil or ink — 
keeps clean and takes erasures well. Comes in rolls, sheets, 
and pads. Write on your letterhead for sample sheet. 



CMonew . 

KEUFFEL &, ESSER CO. 

NEW YORK • HOBOKEN, N. J. 



The five oil processing and storage rooms illustrated 
here . . . plus four others and a long pipe tunnel that 
could not be photographed ... represent a major 
fire hazard in one of America's large war plants. All 
nine rooms and the pipe tunnel . . . 941,140 cubic 
feet . . . are guarded by a single engineered Cardox 
F ire Extinguishing System. 

Total flooding of any of these rooms with inert 
carbon dioxide and CO, snow is provided by 12 
tons of liquid Cardox CO, as soon as fire strikes 
. . . with substantial reserve for new emergencies. 

Here is only one of hundreds of examples of how 
engineered Cardox Fire Extinguishing Systems utilize 
fust -acting, non -damaging, inexpensive carbon 
dioxide to provide enhanced extinguishing perform- 
ance in protecting large and small hazards. 


The enhanced extinguishing performance of carbon 
dioxide, as controlled and applied in Cardox Systems, 
is due to these four basic factors: (1) It has uniform 
extinguishing characteristics regardless of plant or 
atmospheric temperatures; (2) It is available in ample 
quantity for application at high rate and for total 
flooding (when necessary) of large areas; (3) It pro- 
vides high CO, "snow” yield for increased cooling 
effect; (4) It achieves effective projection through 
relatively great distances — even outdoors. 

The hazards in your plant may not be as lorge 
as those sbown here, but the kind of extinguishing 
performance that has caused Cardox Systems to b* 
specified for guarding hazards such as these has a 
place in your fire protection plans. Cardox eugineen 
offer you practical cooperation. 
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Belden AN-JC-48 Shielded Tropicalized 
Lighting Wire 


Belden AN-JC-48 TropicalizecCPo 
Cable 


[ Starter, Lighting, and Instrument Cables SPARK PLUG WIRES 


— AND HERE’S ANOTHER PLACE 
WHERE BELDEN WIRE GOES TO WAR 


The Boeing Superfortress, heavily armored and armed with 

a vital weapon of attack. Powered by four huge engines and 
with a tremendous range, it figures prominently in recent 
news of bombings of Japan. 

Service under battle conditions has rated the Superfortress 
an achievement for its makers. Into it the Boeing Aircraft 
Company put the skill of its engineers, the craftsmanship of 
its employees, and the dependability of service-tested mate- 
rials. The Boeing Superfortress is another place where Belden 

values built into it through years of testing, experimenting, and 
collaboration with aircraft engineers. Controlled production 
has given it the qualities to meet aviation's current needs. 
Belden Manufacturing Company, 4665 W. Van Buren St., 
Chicago 44, Illinois. 


Belden 

.^^WIRE 


Thus another famous aircraft builder joins the many 
who rely on Prcsstite sealing compounds for many vital 
uses which include the sealing of fuselage seams, gun 
turrets, fuel tanks, seaplane floats, etc. 


To industry at large, Presstite offers the same engi- 
neering skills and technical knowledge that led to the 
development and manufacture of such compounds as 
those mentioned above. Thoroughly proven in both war 
and peace, Prcsstite Sealing Compounds are the result 
of highly specialized experience in the whole sealing field. 

Whatever your own scaling problem may be, or your 
need for coatings and adhesives, call on 
Presstite’s knowledge. We'll gladly work 
with you right now on any sealing re- 
quirement. 


I he Bell P-6S Klhgcobra, Pro 
and Prcsstite No. 23212 


Hied Airacomet 
.. 11544 Cabin 
?*23212 Synthetic Glass Sealer 
sed. Large quantities of these and other 
scaling Compounds are also used in the construc- 
n of the Bell-built, Boeing-designed, B-29 Superfortress. 



■AUicna^t Meu*t i e*tanc& 


Air tools play a big part in keeping aircraft 
"flightworthy.” 

Air tools are lighter in weight and easier to 
handle than other power tools of equal capacity.* 
Air tools can be started and stopped instantly. 
Torque and speed can be varied throughout the 
capacity range — full power is available at the 
squeeze of the throttle. 

Your operators can do an easier, quicker and 
better job with air tools. The I-R line includes 
drills, riveters, grinders, wrenches, and many 
other labor-aiding air tools. 




For your compressed air supply you can 
choose from the wide range of I-R stationary and 
portable compressors. There is a size and type 
to fit every application. 

Let the nearest Ingersoll-Rand engineer give 
you the facts. 


IngensoU’Rand 

V 11 BROADWAY, NEW VOIK 4, N. V. 

Branches in all principal cities 
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DEVELOP NEW PARTS 

Where component units of new 
products may require a combi- 
nation of properties in a single 
material, ORCO can help you 
explore the possibilities of 
rubber and synthetic rubbers. 

OBTAIN IMPROVED 
WEARING QUALITIES 

If you seelt improved resistance 
of rubber and synthetic rubber 
parts to conditions causing exces- 
sive wear, ORCO may help you 
by developing an improved 
compound. 

CONTROL VIBRATION 

Elimination or reduction of vibra- 
tion, shock, and noise in moving 
parts of machinery involve prob- 
lems on which ORCO is prepared 
to co-operate on every phase 
of vibration isolation. 

DETERMINE BEST 
SYNTHETIC RUBBER 
FOR SPECIFIC NEEDS 

ORCO offers you an impartial 
source of information regarding 
the comparative advantages of 
all commercially available syn- 
thetic rubbers as applied to any 
stated specifications. 

CONDUCT LABORATORY 
AND FIELD TESTS 

ORCO research activities com- 
prise modern laboratory equip- 
ment and an experienced techni- 
cal staff available for complete 
co-operation "from test tube to 
field test." 

SOLVE PROBLEMS OF 
BONDING RUBBER TO 
OTHER MATERIALS 

Adhesion processes for bonding 
rubber and synthetic rubbers to 
metals and a wide variety of 
other materials are highly 
specialized services available 
to you at The Ohio Rubber 
Company (ORCO). 

DESIGN EFFICIENT 
MOLDS AND DIES 

When required, ORCO offers 
complete service in the engineer- 
ing of molds and dies to meet 
your specifications for mechani- 
cal molded or extruded rubber 
ond synthetic rubber parts. 

ENGINEER SPECIAL 
TOOLS AND EQUIPMENT 

If your requirements call for 
special tools and equipment for 
efficient, large-scale production, 
ORCO maintains a specialized 
engineering service. 

REDUCES COSTS THRU 
IMPROVED METHODS 

Unusual "flexibility" of ORCO 

production facilities assures im- 
proved methods to minimize costs 
on both small or large volume 
requirements on either inter- 
mittent or continuous runs. 


IN ONE WORD, WE OFFER YOU 


^ILR CO-OPERATION" 


The Ohio Rubber Company ■ Wulouchby, Ohio 

BRANCHES: DETROIT • NEW YORK • CHICAGO • INDIANAPOLIS • WASHINGTON • CLEVELAND 
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w. A. PATTERSON, President of United Air Lino, 


Rough sliding 
means 
trouble! 


Exclusive Crown Zipper tooth construc- 
tion assures quick, smooth, effortless 
sliding, even around sharp curves I 

Look at a Crown Zipper closely, and what do you 
see? Each individual tooth is identical on both sides! 


ments over old-style, conventional zippers. (See com- 
plete list of Crown Zipper superiorities below.) 
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Allows m thousands o, 

tfW POSTWAR APPLICATION 
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Thanks, Swami, but we know that 
We have already heard from H 
sands of engineers and designers' 
want to know more about the 7 ody*. 
tages of Cook "Spring-life" Bellow. 
Engineers and designers who reofat 
that "the best equipment needs the 
best components," but what we w 
is the names of the men who do i 
know the full story of "Spring-H 
Bellows and how they go beyond 
scope of ordinary bellows oppli 
We know that "Spring-life" 
construction hos opened 
for post-war 
know that after 
have made 


SHORT RUNS and LON6 RUNS 


• Specializing in the manufacture 
of pipe, tube and hose fittings, for 
American and Allied fighting ma- 
chines, Masters has accumulated 
equipment and staff of outstand- 
ing versatility. 

A great variety of parts in alu- 
minum, brass, steel and other ma- 
terials are milled, drilled, turned 
and threaded in our plant. Short 
runs and long runs of parts and 


accessories, ranging from photo- 
graphic to railway, aircraft and 
marine equipment, fall right into 
the groove at Masters. 

Skill, complete gaging, inspec- 
tion equipment, and adequate en- 
gineering combine with econom- 
ical manufacturing 'know how’ to 
make Masters a good bet for your 
present and postwar manufactur- 
ing. Let our engineers help you. 


I 


"Quality Control — Rejections 


Consistently Less than 1/10 of 1%” 


IRVIN W. MASTERS, INC. 


s4me-Ue*4 Vtlaot 'l/en^aUU 


2700 SOUTHPORT AVENUE - CHICAGO 14, 





T HE dangers of damage from 
moisture and corrosion are 
minimized when INSUROK is 
used. And, in addition, it has the 
stamina to absorb shock and to 
stand up under rough handling. 

It is not strange, therefore, that 
both Molded and Laminated 
INSUROK are being widely used 
in war products— are being speci- 
fied for use in many types of prod- 
ucts for tomorrow. 

There are many grades and types 


of Laminated and Molded INSU- 
ROK, with a wide range of chem- 
ical, electrical and mechanical 
characteristics. One or more types 
of INSUROK will meet practically 
every requirement. 

Richardson Plasticians have had 
years of experience in working with 
designers and manufacturers. They 
will be glad to help you determine 
the grade best suited to your needs. 
Write for complete engineering in- 
formation today. 




Millions of gallons of Berry lo id primers, pigmented 
dope and camouflage materials have been used on 
American and Canadian war planes. Fighter pilots and 
aviation technicians in every war theatre know the uni- 
formly high quality and durability of Berryloid Aircraft 
finishes. Their familiarity with these well-known fi 


Include Berryloid Finishes a 
new postwar plane. It will g 


a quality feature in your 


•zy/u- RICHARDSON COMPANY 


BERRYLOID 

AIRCRAFT FINISHES 


Leading Producers of Aviation Finishing Materials 
in War and Peace , for over 30 Years 

• JERSEY CITY . CINCINNATI • CHICAGO - ST. LOUIS • INGLEWOOD. CALIF. . 


A Mark of Quality 
srs 


INSUROK 


HAS LOW MOISTURE ABSORPTION" 


postwar plane. 



fW KIVliUI MAKES TOUGH 
iSTENING PROBLEMS EASY! 


Used as Blind Rivnt . . . < 
Nut Plain for attachment, 
or both at once! 


' T HE RIVNUT is a one-piece tubular rivet, counterbored and in- 
- teraally threaded. It is upset with an easily operated hand tool 
kile working entirely from one side. A circumferential bulge forms 
i die blind side that is large enough to prevent its being pulled 
roagh metal or plastic even under conditions of eccentric load. 
Fw either use — as a blind rivet or as a nut plate for attachment 
die Rivnut has important advantages : One-piece design keeps cost 
wn— makes installation so easy, even a blind man can do it. 
rants are light, strong, compact— ready for use as received. They 
ra an unusually wide bearing surface, yet require a smaller hole 
“ other blind fasteners. Keyed Rivnuts are available for use as 


‘ Tnu ' s * re now made of both corrosion-resistant aluminum 
[ and brass. In addition, a new splmed Rivnut is available for 
m wood or plastics. If special-purpose Rivnuts are needed for 
funicular application, our engineers will be glad to work up 
designs for you. The B. F. Goodrich Company, Dept. 103 
*n, Ohio. 1 


(fjsrmR 


here s how RIVNUT works 


THE HERBRAND CORPORATION • Fremont, Ohio 

Drop-Forged Tools Since 1881 


ITS A RIVET . ITS A NUT PLATE 


AVIATION, 







aw a y: 

This Versatile 


MICRO SWITCH 
HOUSING 

Meets Widest Range 

of Aircraft Uses 


The Type "H" Micro Switch Housing has incorporated 
the ideas of leading aircraft engineers and accurately 
meets widely varying airplane requirements. 

This aluminum die-cast housing is designed to operate 
with the Type "R31" Micro Switch and provides a wide 
selection of actuator plungers, conduit connections and 
mounting accommodations. The housings are supplied in 
both rights and lefts, with or without ground connections. 

The large illustration shows an open view of the Type 
"H" housing with 3-6* overtravel plunger and mounting ears. These are 
available with straight or adjustable angle conduit fittings with V i' — 20 
or >>fg* — 24 A-N threads; or hole for open wiring. Overall size is 1' 
thick, 3%' high, wide. Weight, without switch, is .227 pounds. 
The smaller illustration shows a right hand Type "H" aluminum die 
cast housing provided with a sealed overtravcl plunger and angle 
conduic fitting. Overall size of this housing is 1' thick, 3' high, 3'Jij' 
wide. The net weight, without Micro Switch, is .272 pounds. 

These are but two examples of the wide range of different ways in which 
these aluminum die-cast Micro Switch housings can be secured to fit 
many aircraft requirements. They afford mechanical protection, conduit 
connection, sealing and radio shielding as conditions may require. 

For complete details on other types of metal dad housings and actuators 
for the use of Micro Switches in aircraft, send for our Catalog No. 70. 



CHARACTERISTICS OF TYPE 


um copper spring 
ms proven so suc- 
i of Micro Switches 
? aircraft industry, 
o Switch incor- 

r . ration of .070* 

which satisfactorily interrupts highly 


The Type "R31" Mici 




Features of the Type "H” 
MICRO SWITCH HOUSING 
1 




fitting p 


11” AIRCRAFT MICRO SWITCH 

Knurled contact surfaces insure positive 
operation on extremely small loadsand 

D.C. operation. 

The Type "R31” Micro Swirch has 
been accepted as standard by the Army 
Air Corps and the Navy Bureau of Aero- 
nautics and is stocked at all Air Depots. 
Type BZ-R31 approved under AN Spec- 
ification AN3910. 

Micro Switch Corporation, Freeport, Illinois 

»— ■ 43 E. Ohio St.. Chicago (11) • 4900 Euclid Avo., 

(3) • 11 Park PI.. How Toth City (7) • 1709 W. 8th St.. 

aa (14) - Saluo A Engineering Otticua: Boston - Hartford 


LET’S ALL BACK THE ATTACK. . . BUY EXTKA WAS BONDS 


Cylinder life that is multiplied bv 5 is the 
experience of u large city bus company who 
made the comparison between PoRts-kBOME 
cylinders and ordinary cylinders in the same 

The reason that cylinders last longer when 


they have been treated with JPorus-Krome, 
applied by the Van der Horst process, is that 
it resists wear and corrosion better than any 
other known cylinder material. 

Porls-Krome is pure, hard chromium 
which has been processed so that there are 
myriads of tiny pores and channels in its sur- 


face. These pores and channels serve as reser- 
voirs which hold lubricating oil and feed it 
back to the cylinder surface as needed. Better 
lubrication, plus the fact that chromium is so 
much harder than iron or steel, reduces wear 
to a minimum. Field tests have shown that 
Porus-Krome multiplies cylinder life from 
four to twenty times . . . depending on the size 
and type of engine. 

If you are a builder or a user of engines . . . 
gasoline or Diesel . . . you will profit by speci- 
fying Porus-Krome. Write for complete 
information today. 


MICRO 


i Switch Corporation 


SWITCH 

n . . . Freeport, Illinois, U 5V 



'AN DER HORST CORPORATION OF AMERICA 


OllAN - NEW YORK 


AVIATION, Ffbruaiy. 


H 



trical equipment; tor varnishisg Fiberglaa or asbestos served 
wire; for varnishing Fiberglas and asbe st o s electrical insu- 
lating cloths, tapes, tying cords and sleeving; for lending 




The Truck With a 

50,000,000,®® END0RSEME 


HIGH TEMPERATURE SIUC0NE INSULATION 


the primary reason for failure of motors and 
equipment, is conquered by HI Silicone 
s. Even under extreme conditions of condensa- 
te overloads or idleness in moist locations, IB 
starts and runs at full load. 


silicone insulation was first made 
by IE Varnishes. These new heat stable resins 
natural complements to the inorganic spacing ma- 
Fiberglas and asbestos. Dow Coming 
shes provide bonding and filling dielec- 
are highly resistant to heat, moisture, oil and 

CORNING CORPORATION 
ox 592, MIDLAND, MICHIGAN 




Looking ahead io motor cars and planes 
ot tomorrow? Give a thought to that one 
part handled most— the steering wheel. 
Plastics come to mind iirst of course- 
probably Lumarith,' because this versa- 
tile Celanese plastic has been so thor- 
oughly proven in war and peace. 


tan!, is more than adequate to handle 
differences in expansion coefficients 
between plastics and metal cores. The 
chip-proof surface actually is self- 
polishing. Colors are rich, stable. 




Dimensional and Surface Stability— 
"““rilh. injection molded over metal, 
is unusually lough even at temperature 
•"themes, highly resistant to moisture. 
•SJhig. warping. Elongation, so impor- 


Plastics will be bigger than - 
ever in post-war aulomotiv 
production. Let us help you plan p 
jected improvements. We have accu- 
mulated data on a wide range of 
Lumarith formulations for all types and 
grades of automotive plastic applica- 
tions from steering wheels to dash 
crystals. Celanese Plastics Corporation. 
The First Name in Plastics, a Division 
of the Celanese Corporation of Amer- 
ica, 180 Madison Avenue, New York 16. 


What w ill an Ex-Pilot expect of a 

PEACETIME STEERING WHEEL? 

Certainly no less than the qualities and serviceability 
of the finest Lumarith* Plastics for war planes. 


Sioux 


Precisioned by SIOUX lor both IN-LINE 
and RADIAL Aircraft motor work, this complete 
unit enables the operator to speed up with 
precision in either production or maintenance. 
Everything within easy reach. 

It wet grinds both exhaust and intake valve seats without 
removing cylinder. 

Wheel loading and scratching is eliminated and wheel dressing 
is reduced to a 


AIRCRAFT wet valve seat 


GRINDING MACHINE 


AVIAT1I 
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Stinson "firsts!! 
before, during, and after 


“Out in front” of the front, these sturdy little 
Stinson “Flying Jeeps” are serving as the “eyes” of 
the armed forces, as flying ambulances, and on im- 
portant liaison duty. 

The Stinson Voyager is the No. 1 plane of the Civil 
Air Patrol. It has the distinction of carrying out 65 
per cent of the Patrol’s wartime operations, which 



have included the sinking of a number of submarines 
and the saving of hundreds of lives. 

The Stinson Reliant AT-19 has been widely used as 
a navigational trainer by the British. And almost 
every airline in the United States uses Stinson planes 
to train and check their pilots. 

THE STINSON VOYAGER 125 .. . 

the No. 1 Plano for Postwar Personal Flying 

The first postwar personal plane designed by Stinson — 
the Voyager 125 — combines the safety and reliability 
of the prewar Voyagers with the toughness and utility 
of the Stinson “Flying Jeep.” 

Here are some of the high lights of this quality 
personal plane — 


addition to pilot. 
Maximum speed of 123 
m.p.h. at sea level. 

Range of 470 miles without 
refueling. 

Service ceiling 14,000 ft. 


545-ft. take-off run; 265-ft. 
landing roll — with flaps 
down. 

Powered by 125 h.p. engine. 

Cruising speed of 112 m.p.h. 
at 83 per cent power. 

Rate of climb— 750 ft. per 
minute at sea level. 


Parts for Stinson Planes. We are now making a full line 
of parts for the thousands of Stinson planes now in service. 
Order spare parts for your Stinson from your local Stinson 
distributor or direct from the factory. 


T he name “stinson” has been associated with 
personal plane aviation leadership ever since that 
name was first given to an airplane, back in 1926. 

When this 1926 Stinson took to the air, it carried 
aloft an impressive number of “firsts.” 

DESIGN "FIRSTS" 

Stinson was the first plane to combine the following 
features: 

• An enclosed cabin 

• The safety afforded by brakes on landing wheels 
• The convenience of an electric starter 
• The comfort of a cabin heater 

PREWAR PERFORMANCE “FIRSTS" 

During the past 19 years Stinson has piled up an 
impressive number of performance “firsts” in the 
fields of commercial and personal flying: 

• A Stinson plane carried the first air mail in China 
• It carried the first government mail in Mexico 
and in the Philippines 

• Made the first flight from Detroit to Tokyo, and 
from New York to Be... J a 
• Inaugurated the world’s first air-mail pick-up service 
• First explored the Greenland route to Europe, the 
presentnlay route of the North Atlantic Air Ferry. 



Stinson • 'Flying Jeeps" serve the armed farces os flying ambulances, 
observation and liaison planes, nnder the toughest flying conditions 


STINSON “FIRSTS" DURING THE WAR 

Stinson’s main wartime job has been the manufacture 
of liaison and training planes for our fighting force*— 
the Stinson Sentinel, or “Flying Jeep,” the Stinson 
Vigilant L-l, and the Stinson Reliant AT-19. 

A Stinson Sentinel, hopping from the deck of a 
carrier, was the first American plane to land on Jap- 
infested Pelelieu Island, while U. S. Marines were 
slugging it out for the beachhead . . . only one typical 
instance of many similar occurrences when Stinson 
planes took part in invasions. 

AVIATION, February, 1M* 



Stinson 

The Aircraft Standard of the World 

Division of Consolidated fuller Aircraft Corporation. tVayne. Michigan 



CLEAR OUT THE 
L/ BEFORE YOU SET 




BEFORE YOU SET UP 
FOR PEACETIME PRODUCTS 



Specify the SHORT CUT FASTENING METHOD 
and avoid later changes, expense, delays 


Doi 


til > 


mfaci 


product to find out that nrei 
tics, or other fastening “bugs” are slowing down assemblies anil 
running up your costs. 

Check up non-, while your plans are still in process. Choose 
fastenings as carefully as you settle any other factor of design. 
Make sure you are using the short rut fastening method — Parker- 
Kalon Self-tapping Screws - wherever possible. 

Give your product the advantage of the 30% to 50% saving in 
assembly time and labor made possible by P-K Self-tapping 
Screws. Eliminate tapping for machine screws and tap expense - 
fumbling with nuts and bolts - costly inserts in plastics - riveting 
in hard-to-reaeli places. 

USER'S GUIDE -FREE! P-K “Users' Guide” describes all 
types of Parker-Kalon Self-tapping Screws and tells where to use 
them. Designers and assembly planners need this important in- 


forma 


- for 


•opy. 


ASK THIS EXPERT ON FASTENINGS 


co— t. The P-K As- 
» unbiased advice, 
II types of Self-tap- 



1115111 



wmA SnmuL Uc " TEakt" Siwto 


Will needless tapping and 
faulty "line-up" slow your 
assembly? 

Hero's how Pyrene planned 
ahead and licked these "bogs” 

This w ell-known maker of finddf 
ing equipment, checked fastenagi 
carefully when designing Aar 
Phomaire extinguisher. Two fas 
lenings were needed to attach i 

nently. and P-K Type “U” Screw 

1. If machine screws were 
tupping would lake extra liar . 
tap breakage would lie high be- 
cause the holes do not always line 
up exactly. This would also 
difficulty in driving machines! 
Type “U” Screws, however, can be 
driven into plain drilled holes 

2. A tamper-proof fastening me 
desired, one that discouraged die- 
assembly. P-K Type “U” Screw 
made this certain. 

3. Because of tlieir simplicity, P-K 
Screws proved the speediest fasten- 
ing method, and provided complete 
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— Use Flexible, Versatile 
S nap-on "Combinations" 


Remember back when “tight spots” were 
roundly damned as “bad design”. Today 
they are the accepted penalty of good de- 
sign . . . the unavoidable result of packing 
incredibly high performance into sharply 
restricted dimensions. 

And for the toughest tight spots there 
are modern Snap-on tools . . . versatile 
“combinations” that reach into deepest 
pockets, grip hidden nuts securely, turn 
them easily, swiftly, solidly. The instant 
adaptability of Snap-on sockets, handles 
and ratchets, multiply the range of a com- 


pact Snap-on kit into hundreds of speed 
tools for specialized applications. And fre- 
quently save the cost of specially designed 
one-job tools! 

Snap-on nation-wide service, with 38 
factory branches in key production centers, 
provides right-at-hand personal tool serv- 
ice to industry everywhere. Write for Snap- 
on catalog and address of nearest branch. 

SNAP-ON TOOLS CORPORATION 

l, WISCONSIN 




Technicians of the Harvey 
Machine Co., Inc., Aircraft 
Division, work as a team with the engineers of America's aircraft manu- 
facturers in the development and production of an extremely large list 
of products. 


Harvey precision skill and vast production facilities are available to you 
in fields of aircraft manufacture. 


MAJOR AIRCRAFT 
ASSEMBLIES 
WINGS — FUSELAGE 
SECTIONS 

OIL AND GASOLINE 
TANKS 

CONTROL SURFACES 
SFEED-RINOS 


AIRCRAFT DIVISI 
PRODUCTS 

AIR CARGO EQUIPMENT 
WING PANELS 
ENGINE COWLINGS 
NACELLES 

AUTOMATIC SCREW 
MACHINE PRODUCTS 


N 

GUN MOUNTS 
AMMUNITION BOOSTERS 
ARMAMENT 

AMMUNITION BOXES 
AND CHUTES 

ELECTRONIC DEVICES 


Y out development and production inquiries are cordially invited 



HARVEY MACHINE CO. # INC. 

6200 AVALON BOULEVARD 


LOS ANGELES 3, CALIFORNIA 




The B-2* 
new kind 


Brake Line Aggemblic 
tentlv High performs 
g B-29 Super-fortreae. 


HAPPY LANDINGS FOR 
THE MIGHTY B-29. . . 






unip 


Its Ai Research Pressurized Cabin 
Controls prove substratosphere flight 
is safe — and comfortable 

O NLY YESTERDAY the substratosphei 

“no-man’s land.” To travel its thin, 
freezing air, men had to wear bulky, elec- 
trically-heated clothing — oxygen masks. 

The Boeing B-29 is changing all that. 
Pressurized Cabins enable the Superforts to 
fly 30,000 feet, and higher, with complete 
safety and comfort for those inside. 

AiResearch’s part has been the develop- 
ment of air pressure controls . . . devices 
that keep “high-altitudes” outside the cabin, 
seal a comfortable “low-altitude” inside 
the plane at all times. 

In peacetime, you will fly in similar 
AiResearch comfort-protected cabins. They 


Lesea 


will help lift commercial flying to faster, 
smoother, high-up levels. There will be no 
air pressure changes to cause headaches, 
dizziness and ear- popping. You’ll enjoy 
warm air or cool, as you like it, in a cabin 
free of smoke and odor. 

Yes, a new hind of air travel is ahead. 
Count on AiResearch to help create it . . . 
and to develop new devices for your greater 
comfort on the ground, as well. AiResearch 
Manufacturing Co., Los Angeles, Phoenix. 
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> LaPointe 

ENGINEERING COMPANY 
UNIONVILLE. CONNECTICUT 

Manufacturers of Precision Tools and A 


HERE’S WHAT YOU CALL 
A REALLY GOOD IDEA 


. . . ail fH Mght to be able 
to tbiak at oae jast as goad! 


THE LAPOINTE SHOCK RING JIMMY came 
to us without a name. It was merely an idea about 
bow to meet a great need in servicing two popular 
makes of light planes. From its first crude form, 
we developed it into a handy, foolproof tool. To- 
day it is in enormous demand. 

Now we’d like to turn our engineering and pro- 
duction skills to other servicing problems. You 
cam help us do this ... and earn money for your- 
self. 

HERE’S ALL YOU HAVE TO DO 

Think of some servicing problem like shock 
ring installation, that should be answered by 
some aew device. Write us a letter, describing the 
problem. If we can solve it, and put our solution 
into production, we will send you a $500 check for 
telling us about the problem. (Of course, the first 
person to suggest the problem will be the only one 
considered on any single matter.) 

Better yet, if you yourself have devised, or can 
devise some method of meeting a servicing pro- 
blem, let us know what it is. If we decide to de- 
velop your idea and put it into production, we 
will make arrangements with you on either an 
outright purchase or royalty basis — as we have 
done with the man who suggested the Jimmy. 
(He gets a set figure for every Shock Ring Jimmy 
sold.) 

Give complete details, such as the make and 
model of ship you are writing about. Include 
rough sketches, if possible. Why not sit down to- 
night, remembering all the servicing difficulties 
you’ve ever experienced, and write us that letter?! 


kTAi Dive flap actuating motor. 1V4 hp, 10,000 
m — Equipped with magnetic clutch and brake — A 
uble integral gear reduction unit operate* screw j-* 
tuator — Maximum load, 3,000 pounds, with 2*4" 
ivel on jack in less than 2 seconds — A control gear 
Auction drive turns cams for opening and closing spe- 
Jly developed limit travel switches — Frame 6230-C. 


u speeds approaching that of sound. The flaps do not 
materially slow the plane in lightning-like dives but help 
control it— to lick the phenomenon called compressibility. 
The action of the flaps extends the range of safe flying 
speed with fixed wing surfaces. 

Designed from scratch by Electrical Engineering & Mfg. 
Cotp, the actuators must insure unfailing and uniform- 
of seconds, and meet stiff weight 
The units must also fit the wing 
current P-38's as well as earlier models now in 






BRAD FOOTE GEAR WORKS 


13 09 SO. CICERO AVE. CICERO 


50, ILL. 


AVIATION. I 


I 


every Monday Morning 

,000 KEY MEN 
OF AVIATION 

who want' swift, compact and authoritative delivery of all the aero- 
nautical news — with its background and meaning. 

who must and do keep pace with the important advancements in 
t h is swiftly-moving industry. 

who welcome the opportunity to pay $5 a year (against the usual 
$3) for Aviation News’ rapid, accurate appraisal of aviation 
developments. 


who can and do act upon your advertising message because they are 
aviation’s top management men, key military and government 
officials and leaders of the many businesses with a vital stake in 
the industry. 


COVER ALL THE BASES WITH . . . 

AVIATION NEWS v AIR TRANSPORT • AVIATION 

McGraw-Hill Publishing Co., Inc. • 330 W. 42nd St., New York 18. N. Y. 
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T. W-. Vlce-Prea.. Airline: 
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The old, slow oven cure took 48 hours — just to heat 
bond of a grinding wheel 8V£" in diameter ' 
[" thick. 

' l]/2 minutes are plenty heat mounts at 20°C per 

minute . . . and splitting due to uneven heating is no longer 
t major hazard. Now it’s done by radio frequency 
which heats dielectrics uniformly from center to skin. 

This speedy heating is often applicable to processes 
in wood, chemicals, plastics, rubber, textiles and dozens 
of other products — with no waiting for heat to "soak in” 
and no rejects due to overheated surfaces. 

This accurate, uniform heating is simplified into a 
“push button” job for unskilled help, with all equipment 
and controls in one safe, spacesaving cabinet. The 
“binet is shielded to minimize interference ’with radio 


IOO% TRACTION MEANS FASTER CLEARING 
With WALTER 4-POINT POSITIVE DRIVE! 


A truck without traction is helpless on snow, ice and slippery 
surfaces. Only Walter Snow Fighters have the positive 
traction which fully delivers tremendous motor power to 
FOUR driving wheels. 

This traction is supplied by the exclusive Walter Four-Point 
Positive Drive. Three automatic locking differentials propor- 
tion power according to the traction of each wheel at any 


conventional trucks. 

As a result, no other truck can match the performance of o 
Walter Snow Fighter. The 250 H.P. model shown above dew 
a 28 ft. width in one run — hits speeds up to 30 mpA- 
throws snow far to the side to eliminate dangerous bo'*' 
Protect your airport with Walter Snow Fighters and youHder 
faster and fly sooner! Write today for complete informal** 


instant. Should 


three — wheels momentarily 


lose traction, the mates carry on — eliminating the wheel- 
spinning, side-slipping and stalling that slow down or stop 


AVE, MDGCWOOD 1', 


Single standard units are available in output capacities 
r * n 8' n g up to 200 kw. The range of frequencies is wide 
®°ugh for almost every dielectric and induction 
heating need. For more information, write for De- 
scriptive Data 85-800. Or, for suggestions on a specific 
*PPfi*«tion, ask a Westinghouse engineer to call. 
Wesfinghouse Electric 8s Manufacturing Co., P.O. 
3°* 868, Pittsburgh 30, Pa. i-atrn 
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DoALL 


CUTTING METAL PARTS, 
CUTTING COSTS 

with the 


AIRCO No. 6A OXYGRAPH 


CONTINENTAL MACHINES, INC. 

1305 S. Washington Ay*. • Minneapolis 4, Minn. 


Thz motor-driven Airco No. 6A Oxy graph is > _ 

vidj the speed, flexibility and accuracy essential to lowest- 
cost production of flame-cut steel shapes in any quantity. 

It quickly cuts steel plate of light and heavy sections to any 
shape a n d size. Itcanbe used for beveling, squaring, straightcut- 
ting, stack cutting — changing from one job to another in mini- 
mum time — using up toeight torches with standard equipment. 

The listing below of some of the plus factors of the No. 6A 
Oxy graph provides an inkling of its wide acceptance throughout 
the metal working industry as an important production tool: 

1. Extreme accuracy under load — the pantograph design pro- 
vides maximum resistance to torsion and deflection. 

2. The rigid, sturdy base gives trouble-free support to the 
stout vertical posts and pantograph assembly. 

3. Manual, magneticorspindletype tracing devices can be used. 

4. Ball-bearing mounted arms provide uniform, friction-free 
response to tracing device movement. 

5. Centralized gas control unit for individual flame control 

6. Hose or cable lines can’t snarl or pinch. 

For further details write Department A. New 
York Office for Catalog ADC-628— or ask your 
local Air Reduction office. 

. Air Reduction I 


12 DIFFERENT FILE BANDS — Lengths to fit any DoAll 
Contour Machine or Band Filer. 


For occasional important file jobs, just slip a DoAll 
File Band on any DoALL Contour Machine and you're 
instantly ready to do the finest, fastest, smoothest fifing 
— both internal and external work. Operates with a steady, 
one-way stroke that makes filing easy. Files wear evenly 
and last longer. 

If, however, your Contour Machine is too busy cutting 
and shaping, the DoALL Band Filer is just what you need. 
Occupies 27"x34" floor space and files to close tolerances, 
anything up to 6" thick. 


l»i 
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World's Premier Airplane Fabric nJti^UiBac 


FLIGHTEX 


Ch.rton., N. C.. Nmlmlll*. T.m., 

•OS TKAoiSi-AnO iUPRLY. 

GENERAL AIRCRAFT SUPPLY CORF, DRtroM 


THIS IS NO TIME 


QUALITY 

for Ml speed obraL Everything also ont 
kt **sMo frothed".— Tfcot Is, y thleg 

bat Reality. Today. FLIGHTEX Quality 
Is ivh better Mas ever. Tomorrow, 
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Airplane wing spar caps call for tapers consistent 
with strength requirements. Reducing straight 
sections to a taper requires expensive, lime-con- 
suming machining. Alcoa's stepped extrusions can 
he used to reduce the amount of metal to be re- 
moved to produce a taper. Production is speeded 
up, costs reduced. 

Stepped extrusions can provide a larger, in- 
tegral section from which the attachment fitting 


is cut out. This avoids the extra weight and cost 

Will stepped extrusions fit your production? 
Each case must be analyzed individually from a 
design and an economic standpoint. Alcoa engi- 
neers will gladly give you the benefit of their 
experience to determine the facts. Aluminum 
Company op America, 2182 Gulf Building, 
Pittsburgh 19, Pennsylvania. 
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Bond Foundry can afford to make 
IMPARTIAL truck caster recom- 
mendations . - . because Bond 
builds casters to suit every- indus- 
trial requirement. There’s no need 
for Bond to recommend a caster 
that’s about right . . . when Bond 
can always supply a caster that’s 
exactly right. 


concentration can a maim 
provide casters in sufficient vari- 
ety to cover all industrial needs. 
Write today for free catalog K-34 
. . . and see for yourself. 


BOND FOUNDRY * MACHINE COMPANY, MANHEIM, PA. 



... the nineteenth of a series of statements by aviation's leaders on THE SHAPE OF FLYINO TO COME. 



The Sky Really |s the Limit!" 


says T. E. BRANfFF, Pro 

JOT MANY YEARS AGO, man teas painfully limited 
' by the natural barriers of his world, by mountains , 
as, and the sea. Now the great American planes which 
tons of supplies across these barriers have reduced them 
» symbols on a map; but the national barriers remain. 

" Let us overcome these national barriers as we have 
mome the natural barriers and, 'The sky really is the 
sat,' to aviation’s ability to expand our postwar trade. 

Aviation's plans for the future range all the way from 
taper airliners to packaged airports. But none of these 
will be translated into flight-hours or airfields or 
routes — until it is properly sold! And perhaps 
the first place for aviation to talk up its ideas is the 
"test pilot” market of U. S. citizens who are always ready 
to buy progress whenever they see it in business or in 


pnvat. 


I, Bran iff Airy 

" Let our planes be free to carry American salesmen and 
American goods across any country in the tvorld — let every 
airport be a free port — and aviation can use its unshackled 
power to create more jobs, more wealth, in a peacetime 

"Then, with plane service linking every V. S. dty and 
town with all the commercially important cities in the 
world, aviation shall at last come into its own." 

This is the market aviation thinks of when it thinks 
of the more than a million TlME-reading families 
( America's best prospects for planes and air travel)— and the 
hundreds of thousands of TlME-reading executives ( whose 
positions in American business make them the natural 
national vanguard for any programs aviation may set up). 

The best place to talk to these people is in TIME — for they 
tote Time their favorite magazine 7 to 1 over the runner-up. 


lelieving that the idea 


s leader 


e always of interest t« 
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NATIONAL TUBE 
COMPANY 


IN design and construction, these transmitters 
fleet intense engineering endeavor and hard 
experience in meeting the requirements of war. The 
most advanced laboratory refinements are combined 
with military ruggedness on a production-line basis! 

The lessons learned since Pearl Harbor have in- 
creased the already high reset accuracy and depend- 
ability of the Collins Autotune. Any one of ten fre- 
quencies is reliably, precisely available at the flip of 
a dial, from a remote point. The standard models 
are crystal controlled, and special models are avail- 
able with tunable master oscillator control. 

The physical size of these transmitters has been 
increased, and components specially Collins re-de- 
signed, to increase safety factors throughout. 

The renowned Collins pi network matches 
wide variety of single wire or vertical antennas The 
231D-13 also matches into a 600 ohm balanced trans- 
mission line from 4 to 18 me. • • 

Frequency- shift keying is available, majong it 
possible to use these transmitters in pripflng tele- 
graph circuits. • 

We will welcome inquiries and^fi opportunity to 
make recommendations for yotir particular appli- 
cation. Collins Radio Company, Cedar Rapids, Iowa. 


Tubas are used to brace the crash skids 
of the P-47 Thunderbolt. On the strength of these braces largely 
depends the safety of both pilot and plana whan a forced land- 
ing without landing gear must be made. 

"E'OR paralyzing attacks at tree tap^ level or for pdlfce Vfuty - 
* in the stratosphere; the Thunderbolt serves equally well. 
Pilots love it because it packs a powerful punch. It flies high, 
fast, and far and is more heavily armed and armored than any 
other single-engined fighter. 

In fighter-bombers, trainers arid scout planes, Shelby Steel 
Tubing provides maximum strength in vital parts with mini- 
weight. Engine mounts and landing gear successfully 
absorb tremendous vibrations from powerful motors and rough 
landing fields. Spar chords, wing struts and braces resist the 
of sudden maneuvering and dives— faster than 700 miles 
per hour. 

In countless applications Shelby Seamless Steel Tubes have 
which aviation expects. In 
Fortresses, Liberators and 
limination of dead weight 
an important consideration, seamless steel tubes have been 
chosen because they have a higher strength-weight ratio than 
jther type of construction. No matter what type of air- 
tubing you need, National’s Complete Aircraft Tube 
can furnish it. 


X 1 T E D S T A T E S S T E E E 



A little Nitkel makes landing SAFER for B-29’s 


No ordinary metal can curb the tremendous landing momentum 
of the world’s mightiest warplane . . . the B-29. 

It takes metal that does more than resist the shock, abrasive 
wear and galling of brake drums. 

Essentially the metal must dissipate intense frictional heat from 
restricted surfaces. It must resist distortion and heat-checking 
under all kinds of adversities. 

That’s why experienced engineers specified an alloy containing 
nickel . . . nickel-chromium-molybdenum (high carbon) iron . . . for 
B-29 brake drums. 

Centrifugally cast against a steel shell, this nickel alloy iron 
provides a machinable structure in the light-sections involved. 
The composite design gives the important combination of strength 
and heat-and-wear resistance. 

These drums are aptly given the trade name “Centrifuse” by 
Centrifugal Fusing Company, a supplier of those used on large 
bombers. “Centrifuse” drums are also used on other types of air- 
craft . . . and on combat cars and armored vehicles. 

These outstanding brake drums illustrate once more the prod- 
uct improvement which can be made with Nickel. An alloy con- 
taining Nickel may improve your product. We invite consultation 
on the use of Nickel or Nickel alloys in your equipment. 


ids . . . and then . . . man oh man . . . those Thunderbolts came down. . . Prowling tanks and cun- 
ningly hidden machine guns just went right out of business . . . road blocks that had held us help- 
less went the way of the other horrors . . . Heinie's fire began to slack off, and those of us who could, 
crawled out. got organized, and went into high once again. Me, I'm an infantryman, and that's 

the top outfit in my book . . . but I gotta hand „ — ... _ . — — . _ 

one thing to those 'buzzards . . . when it comes 
to paving the way over a tough spot, they're 

the all time, all American steam rollers." TO ivnr PHASE OF COMBAT 


ffflfftlfl 

\ FOXHOLE TENANT HAS 


SOMETHING TO SAY! "Ever 8 pend a weekend in a foxhole . . . No? 

Well . . . until you have, it's pretty hard to 
t those lads in "that wild blue yonder" really mean to us guys slogging along in 
a quickie ... so you'll see what I mean. Back around what the folks at home 
ison, our outfit is makin' time towards Mr. Siegfried's line, when the weather decides 
. . . Then, a foxy gent named von Rundstedt threw the works at us, all schedules for 
and speaking for our cocky spearhead in particular, we dug right in fast . . . 
alive . . . 

ays . . . and longer nights ... we were cold, hungry, miserable, and let nobody kid 
. . . plenty scared . . . for old man despair sure clamps down when you're forced to 
it out that way ... 


Late the third day ... it seemed a year . . . the pea soup drifted away, the sun poked thru the 


THC INTERNATIONAL NICKEL- COMPANY, INC. * 67 Wall Street, New York 5, N-H 
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** Mighty Thunderbolt 


CORPORATION 

» » * Farmingdale, L. I., N. Y. • 


1 Evansville, Ind. 



Evans loading engineers plan new 
far future carriers of the sky 


kv UTIO.\ 



They build big ones 


AT NASH 




Typical result of Whiting’s sixty years of experience in helping 
solve industry’s problems is this long line of Whiting engine 
stands which speed production at a Nash Motors plant. The 
stands were designed by Whiting and Nash engineers, working 
in close collaboration. 

Matched to the exact requirements of each job and to succes- 
sive steps in the various operations, Whiting maintenance, han- 
dling, and loading equipment speeds work and eases manpower 
shortages. The Whiting Collateral Engineering Service co-oper- 
ates with operator and manufacturer in the development of 
specialized equipment. Whiting engineers will gladly discuss your 
equipment problems with you. 

WMITUil 

CO R.PORATION 





Accumul 


A small compart unit t 
machine tools, 
hydraulic presses 
and test equipment 


Iccurate timing • Smooth heat adjustment • Fully electronic 


S/becificati«H4. ansi StupiMeesUtty “Data 

oh 


ls this control is of the synchronous-precision type, 
provides the accurate repetitive timing, even with 
itaneous or sustained line-voltage variations, 
1 to highest-quality welding. This control, 
be most versatile of all G-E resistance-welding con- 
is not only ideal for the types of work given 
, but it can also be used where it is desirable to 
three types of work on one machine. 

sr Pulsation Welding 

This control is particularly well suited for these two 
types of welding because of its wide timing range. It 
n be used in the welding of thin-gage metals where 
osistent timing of as low as one or two cycles may 
■ required, in the welding of heavy-gage metals or 
projection welding where pulsation welding may be 
tquired, or in special welding applications where 
mlsation welding may be required with a minimum 
tat and cool time of one or two cycles. 

The timing range in spot welding is from 1 to 30 
cycles.* 

Pulsation welding, heat and cool time, are in- 
dependently adjustable from 1 to 30 cycles*, and the 
impulse-counting circuit is adjustable from 1 to IS im- 
*jj®**~ independent of heat or cool time settings, 
"hen used on a 60-cycle power supply. 


Good seam welding is possible with this control 
because the accurate timing circuit and the inde- 
pendent adjustment of heat and cool time (in com- 
plete-cycle steps) eliminate timing variations and 
transient currents. Heat and cool time are inde- 
pendently adjustable from 1 to 30 cycles*. 

Heat Control on All 3 

Smooth heat adjustment is provided by the phase- 
shift method of heat control. This eliminates the need 
for many heat points on the welding transformer. In 
addition, a voltage- or current-regulating compensator 
can be added by simple interconnections. Also, this 
welding control when equipped with a tempering 
attachment makes possible good results in the spot 
welding of thin-gage air-hardenable steels. 

•When used on a SO -cycle power supply 

Send This Coupon for Tour Copy of Our New Bulletin 




420 Lexington Avenue, New York 17, N. Y. Factories: Watertown, N. Y. 
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WELDING 

CONTROL 


NEW 


SPOT 

PULSATION 

SEAM 


GOOD FOR AIL 3 



MACHINE TOOLS 
SPEED and ACCURACY to 


PRODUCTION 


EX-CELL-0 CORPORATION 


DETROIT 6, MICHIGAN 


•**" EX-CELL-O for PRECISION ^ 
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Of shoes— and ships— and sealing wax- 


Whcff Alice found "through the looking glass" was no more won- 
drous than the new world of petroleum as seen by Gties Service 
scientists... In this true Wonderland of Research the black gold of 
oil serves an ever-growing list of needs. ..Yes, it polishes SHOES 
...and powers SHIPS. ..and SEALS preserves. ..and does a lot of 
other things that hold bright promise for tomorrow. 


I N this war. Cities Service 
is represented on the battle- 
fronts with everything from gaso- 
lene and lubricants to highly de- 
veloped specialties, such as Cities 
Service Anti-Corrode, Insecticides, 
Detergents, Plas tics andExplosives. 

And to this list we have re- 
cently added tremendous quanti- 
ties of too -octane aviation fuel — 
enough to send great fleets of 


heavy bombers over Germany 
every day — as well as enough 
butadiene capacity to supply one- 
eighth of the nation’s normal 
rubber demands. Such are the 
amazing production figures of the 
new Cities Service Refinery at 
Lake Charles, Louisiana — one of 
the world’s largest and most mod- 
em refineries devoted to Victory! 

When peace comes, you can 


look to Cities Service for impor- 
tant new developments. For the 
beginnings of this company go 
back almost as far as the Petro- 
leum Industry itself! 

In the future as in the past. 
Cities Service will continue to 
pioneer. 


Progress 


through 






t compact, dependable AUXILIARY POWER UNIT 
for your "PORTABLE SOURCE of POWER” 


NOW READY FOR "AFTER VICTORY” INDUSTRY 


Important to "after victory” industry which will demand : 
power plant, is the Andover Auxiliary gasoline-engine Powei 


height — just under 82 j 
adapter for developing electr 


small size, air cooled, portable 
Unit . . . 30" in length — 20 Vi” 


eight and only 116 pounds with 



It develops 10 H. P. i 


led speed range of 3 
ion and complete d 


I. P. intermittent power. The low 
>1 running, efficient and economical 


ica gel, successfully supplies this protec 
. this method is the result of years of E 


K5E..THE DAVISO 


D 




MICAL CORPORATION 

BALTIMORE 3, MARYLAND 



■ a compact, truly portable power unit — 
r Auxiliary Power Unit can be adapted per- 


undoubtedly th« 

Our engineers are ready to furnish you full a 
mining the advantages of these units in your industry. 

For a descriptive booklet concerning "Andover Auxiliary Pow 
Units" — just write us — it’s free for the asking. 


ANDOVER MOTORS CORPORATION • ELMIRA, N. V. 
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PITTSBURGH' DEVELOPMENTS IN AIRPLANE GLASS 


Bent Bullet-resisting Glass 


Got Electrical Circuit 
Protaction 

with 

KLIXON AIRCRAFT 
CIRCUIT BREAKERS 



A long list of developments such as this have 
made Pittsburgh Plate Glass Company a recog- 
nized leader in the field of laminated safety 
glasses for aviation use. If you would like further 
technical data on any aspect of the use of safety 

'p/jtsbukgh' . 


PITTSBURGH PLATE GLASS COMPANY 


St s in Airplane C I a s s 


MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS AND OF MULTIPLATE BULLET-RESISTING GLASS 

354 AVIATION, Rebruaiy, 



HMUDIPtLII TUG KIM 



Wrapped up in one formidable package are the lessons of five years 
of attack bombing. The brilliant new Douglas Invader is America’s 
fastest, most versatile bomber. It is designed to carry such an 
extremely flexible selection of machine guns, cannon, bombs, and 
fuel that its offensive striking power is adaptable to almost any 
combat situation. 

This sleek "war-shortener” is making its presence felt wherever 
the going is toughest — more power to it. 

To us at Chandler-Evans — men and women together — it is a 
proud feeling to know that CECO fuel pumps are among those 
chosen for this superb new fighting machine. We are leaving no 
■tone unturned to justify this trust. 


HANDLEREVANS corporation 



CARBURETORS 
FUEL PUMPS 
PROTEK-PLUGS 


SOUTH MERIDEN 
CONNECTICUT. U.S.A. 
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DATA FOR 
ENGINEERING 


A grade LE DILECTO laminated 
plastic insulating part used in 
rocket controls. Its insulating prop- 
erties and dimensional accuracy 
must remain stable under terrific 
impact and vibration and regard- 
less of temperature extremes. 


T HE ability of C-D DILECTO Electrical Insula- 
tion to take all a rocket can give . . . and still 
function perfectly ... is good evidence that C-D 
DILECTO will serve well as electrical insulation in 
your present and future products. 

C-D DILECTO is made in many standard grades 
to meet specific electrical, physi- 
cal and thermal problems. Special 
grades can be developed to meet 

unusually exactingconditions.C-D 

DILECTO may be the solution to 
your "What Material?” problem. 


n these five sizes of Portagraph, it’s 
simple matter to select the model that 
tactly fits your individual needs. Each 
iperates on the contact principle using 
aper, tracing cloth or vellum, or film. 
Ul operate simply and efficiently without 
lie need of a dark room. 

A photocopying machine that repro- 
*** exactly what it sees with no chance 
» human error, Portagraph is ideal for 
°Pying tracings, sketches, blueprints — 
i fact anyth i ng written , printed or drawn . 
_ ^ to operate, even for incxpcri- 
“oed personnel, Portagraph reduces the 
°*tly time and labor required in manual 
"Win* or tracing — and eliminates sub- 
“Went^ checks and proofreading for 


STffD . VtKstmm'l . S |l * Pl, C»Ty . tcONOW'f 

REMINGTON RAND 




“How to Reduce Costly Manual Trac- 
ing, Drawing and Copying” contains 
many time-saving, labor-saving ideas 
for the engineering office. This helpful 
20-pag.e book of practical information 
is available free of charge from our 
nearest Branch Office. Phone, write or 
wire for a copy. 


Choose thfe size to fit your 

REPRODUCTION needs 


NOTOORAPHIC RRCORDS DIVISION* RRMINOTON RAND* RUFPALO.S, N. C, 

lATION, February, 1945 3fi9 
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Mustangs on the Warpath 


The forward element is peeling off. The other 
half of the squadron will fly formation dur- 
ing the attack, providing top cover. That’s 
how P-51 Mustangs take to the warpath over 
Burma. And what a hunting ground it has 


been. Hunting with everything from bazookas 
to 500 pound depth charges and 1,000 pound 
demolition bombs. Mustang pilots have forced 
the Jap in Burma to move furtively at night 
and to hide in the jungle during the day. 


AVAILABLE 
partments and Airports 


W ITHOUT slowing up our deliveries to the 
armed forces, we are authorized to produce 
a limited number of trucks for essential civilian use. 
Snow removal units are now being delivered to 
State and County Highway Departments and to 
Airports. 

With its twenty-seven years of four-wheel drive en- 
gineering, Oshkosh equipment provides efficient 
power, rugged durability and economical opera- 
tion for snow removal, maintenance and heavy con- 
struction work. 

Write for descriptive literature 

BUY WAB BONDS 


Yorth American Aviation Sets the Pact 

wum THAT mKI WUDLIWU .. . the P-51 Mustang fighter (A-36 fighter- 
bomber), B-25 and PBJ Mitchell bomber, A T-6 and SXJ Texan combat trainer. 

North American Aviation, Inc. Member, Aircraft War Production Council, Inc. 


SERVICE STATIONS AT CONVENIENT POINTS THKOUOHOUT THE U. S. 

3SHKOSH MOTOR TRUCK INC., OSHKOSH, WIS. 

CABLE ADDRESS: "OSHMOTOE" OSHKOSH 
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For BLIND RIVETING . . . definitely! But, in ad- 
dition, wherever there's a job that's hard to reach, 
Du Pont Explosive Rivets may save time and reduce 
costs. 

Today, aircraft manufacturers are using Explo- 
sive Rivets on many jobs formerly finished with 
conventional rivets. Spots that are hard to get at 
. . . places where design, intricate wiring or bulky 
instruments interfere with bucking bars . . . awk- 
ward locations inside the fuselage, wings and sta- 
bilizers . . . these and many more are “naturals" for 
Explosive Rivets. 

Get complete information. Write for helpful 
manual giving all the details. E. I. du Pont de 
Nemours & Co. (Inc.), Explosives Department, 
Wilmington, Delaware. 


DU PONT 

EXPLOSIVE RIVETS 


Push-fit holes are not necessary. Explo- 
sive Rivets have a charge extending the 
full length of the shank (Above). When 
fired (Right) the entire shank expands 
. . . completely fills the hole and pro- 
vides a strong, tight joint. The barrel- 
shaped blind head locks the rivet se- 
curely in place . . . 


mSSm 
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ANOTHER MASS-PRECISION ASSEMBLY BUILT BY NICHOLS 



LUBRICATING THE TURBOSUPERCHARGER 

If you could look in on a turbosupercharger in flight, you would marvel at its 
performance. Picture an 18" shaft revolving at 22,000 RPM while exposed to plus 
1500° from the engine's exhaust at one end and to the substratosphere’s minus 67° at 
the other. Consider the problem of lubricating the turl>osupercharger's bearings un- 
der such challenging conditions. 

That's the job for the self-contained, double-unit’ pump developed and built by 
W. H. Nichols and Sons on an interchangeable parts and assembly basis. 

To meet both performance and cost requirements large-scale production of this 
unit necessitated simplified design. Nichols engineers blueprinted a pump that had 
a simple seal, no ball bearings, only three shaft diameters and two shoulders. Mass- 
precision techniques followed through with “split-tenth” accuracy in each component 
part and avoided costly, step-by-step inspection. Despite the close fits, all parts are 
assembled without pre-selection. 

The same ingenuity for precision manufacture on a mass-production basis has 
solved other equally difficult problems for over forty years. Here unique facilities 
have been developed for producing the “hard” parts. They may be your answer for 
working out that post-war product. Let “Accurate” Nichols help you see it through. 


Accurate' 
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WESTER 


m tI^ 


• United Cinephone Corporation 
spent its pre-war years successfully 
solving manufacturers' problems by 
the application of Electronic Devices 
. . . We are now meeting the demands 
of the armed services and have ex- 
tended our facilities many times. 

This experience coupled with in- 
creased facilities will continue to 
function in pointing the way to the 
. solution of postwar aircraft, elec- 
tronic and communication problems. 

Address all inquiries to 
Applications Engineering Department 


We now invite inquiries from manu- 
facturers in connection with the de- 
velopment and production of all 
types of electronic and communi- 
cation equipment for the aviation 
industry. 


UNITED C 

' A V> ' t 

\— 



POINTING THE WAY 
IN A VIA TION CONI MU NIC A TIONS 


AVIATION, February, I 


, February, 1945 







AUTOMATIC RIVETING 

INCREASES OUTPUT 

*7e*t £& ^?6 *h€4, ! 


By changing from hand feeding and insertion of the 
rivet to Chicago Automatic Rivet Setting, many manu- 
facturers conservatively estimate they have multiplied 
each riveter's output ten times. Actually, in hundreds 
of sub-assembly operations, the use of Chicago 
Automatic Riveting Machines and Tubular Rivets 
has increased the production of individual workers 
twenty times! And so simply are these manpower- 
saving machines operated that the usual schooling 
of inexperienced operators is unnecessary. 

The speed of Chicago Automatic Riveting Machines 
lies in their completely automatic operation. Preci- 
sion tubular or aircraft rivets are fed, inserted and 
clinched with each release of the foot pedal. The 
machines are easily adjusted in a few 
minutes to handle different sixes of 
Rivets. And whether it is a single or 
multiple type Chicago Rivet Setting 
Machine, whether it has a 4 5 -inch 
throat, or a 6-inch throat, it clinches 
grommets and eyelets, and inserts drive 
screws as efficiently as it sets rivets. 

Fully approved by Army and Navy 
engineers, far faster in production, 
effective both in saving vital man- 
power and cutting production costs, 
it is little wonder that the aircraft 
industry is depending more and more 
on Chicago Automatic Riveting. 


Our Post- W a r 
Policy in one word* 

"AVIATION!” 
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The Doak organization was born in aviation 
»f aviation long before Pearl Harbor. All of 
our key personnel have at least 15 years exper- 
ience in aircraft production. We believe in 
aviation. It is the most dynamic force in trans- 
portation today. 

We, therefore, are not thinking or planning 
in ihe usual conversion or "reconversion” 
terms. We believe that the industry is going 
to need more than airframe manufacturers in 
the competitive era; that it will need men with 
specialized skills and specialized machinery. 



The Doak plant is a self-contained metal work- 
ing factory, with complete processing depart- 
ments. We entirely manufacture in our own 
plant complete parts and assemblies which 
now fly on all fighting fronts with our airmen. 


t. 


E. R. DOAK. President 
AFT C O., I N C. 
CALIFORNIA 


WE DO NOT INTEND TO MANUFACTURE REFRIGERATORS, VACUUM 
CLEANERS, ROWBOATS, C AN OPENERS'* OR EGG BEATERS. 
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TO MEET ARMY-NAVY 
REQUIREMENTS 


Developed by Tool Design Engineers oi Glenn L. 
Martin Company and built by York Electric, manu- 
facturers of standard Wire and Cable Printers. Our 
Wire and Cable Printers now in operation in lead- 
ing wire manufacturing plants. 

Specialists in manufacture of Wire and Cable 
printing devices for years. Wire Printer now offered 
the aircraft industry incorporates the engineering 
experience thus gained. 

HOT A TOY-HOT 

It was natural for York Electric to make the first 
practical hot stamp wire printer for aircraft wire 
identification used at Glenn L. Martin plant that 
automatically prints miles of wire. 

"■Easily meets the Wright Field wire specification 
32310A, amendment No. 4. Nov. 11. 1942. 


A thoroughly tested Wire Printing Machine. Win 
immersed in gasoline and oil for one hundred horns 
without damage, passing Army and Navy tests. 

Equipped with movable hand cut brass, or stand- 
ard foundry type, new codes and symbols are in- 
stantly available. 

The code wire marker you will eventually buy. 
Avoid disappointing experiments with untried 
makeshifts. 

AH EXPERIMENT 

Thermostatic controlled heated type, prints dea 
legible identification on No. 22 to No. 0 wires. 

This rugged York Electric Wire Printer built » 
give years of service. "Bugs" eliminated. Aiiad 
Industry now presented with wire printer engine* 
ingly correct. 


YORK ELECTRIC 


TOOL COMPANY 

52 SO. DUKE ST., YORK, A 
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WlLCO facilities 
Expanded to Meet 
Wartime Needs! 

But Postwar Industry will be 
the ultimate gainer from the 
many new WlLCO products 
and developments 


As the Hourglass indicates ... at the 
coming of peace, the skill and experience 
gained in the development and application 
of new WlLCO products and techniques 
will mean much to automotive, electrical 
appliance and many other types of manu- 
facturing customers. 

Though now chiefly applied to the war 
effort, these new WlLCO developments are 
destined to play as vital a role in the post- 
war industrial “comeback” as they are now 
playing in scores of wartime applications. 

Thermostatic Bimetals. Electrical Con- 
tacts, and Precious Metal Bimetallic Prod- 
ucts are such important factors in the pre- 
cision performance of ships, planes, tanks, 
guns, and various instruments of the Army 
and Navy that the H. A. Wilson Company 
has found it necessary to enlarge its facili- 
ties and develop these important new prod- 
ucts and techniques. 

In the postwar period no company will 
be better equipped to meet individual re- 
quirements for Thermostatic Bimetals and 
Electrical Contacts on any desired scale 
than the H. A. Wilson Company, pioneers 
in this field. 

WlLCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
— High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel — for bearings, shims, re- 
flectors, Jacketed Wire — Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Silver Clad Steel. Rolled Gold 
Plate. Special Materials. 

The H. A. Wilson Company 
105 Chestnut Street, Newark 5, New Jersey 



Tharmematali — Electrical Contacts 
Proclous Motal Bimetallic Products 
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A peacetime plane that was r built to order ” 

FOR THOUSANDS OF AMERICANS 


Thermos Bottles ■ Quivers 
Ski Poles ■ Masts and Spars 




FITS INTO 
YOUR POSTWAR 
PLANS . . . 


Easy to Fly . . . Easy to Own . . . 


Aircraft, radio, furniture, in fact most indus- 
trial fields can take advantage of PLYTUBE'S char- 
acteristics of high mechanical strength — corrosion 
resistance — high dielectric strength — wide variety 
of sizes and easy work ability in improving their own , 
product in design, construction and manufacture. 

PLYTUBE is water proof — rot proof — 
splinter proof — weather proof — flame resistant I 
and meets U. S. Army and Navy specifications I 
AN-G8 or AN-NN-P511b. 

Write today and we will be glad to help you J 
adapt PLYTUBE to your specific requirements. 


B3M1 


J-B.llan.-a Aircraft Quit, ami still the 
returns roll in! They slum increasingly that 
The Bellanca Cruisair. as produced prior to 
the war. approached the ideal peacetime 
personal plane that America's flying public 

The leading answers indicate that the 
flying public w ants a three to four place low- 
wing monoplane w-ith retractable landing 
gear, equipped with a 120 to 150 lip air- 
cooled opposed engine and gross weight in 
the 1500-2000 lb. bracket — all features 
which the Bellanca engineering organiza- 
tion had anticipated and incorporated in 
the pre-war Cruisair. The Cruisair’s top 
speed of 1 50 mph, cruising sped of 1 30 mpli, 

and landing speed in the 10-50 mph range 
come within the performance preferences 
expressed by the majority. Typical Bellanca 
efficiency provided extreme economy of 


WRITE NOW FOR THE QUIZ! 

You still have time to enter the Bellanca 
Aircraft Quiz and register vour views on 
the many airplane features listed. Just send 
your name and address — no obligations — 
and we'll mail your printed copy of the 
Quiz promptlv Bellanca Aircraft Corpo- 

ration, New Castle, Delaware. - Dept. S 3. 


BELLANCA 





TORRINGTON NEEDLE BEARINGS 


Needle Bearings Provide Anti-Friction Ease 

in Manual Controls of Vought Corsair 






uNBRAKo 


STANDARD PRESSED STEEL CO. 


PRECISION^ 


service stock — an advantage which suj 
in and out of the Armed Forces in all parts of the 
world, appreciate. 

As time goes on, the parts of any valve wear. 
Abuse, grit and age cause any valve to lose its 100% 
efficiency. The experience of many years, plus bil- 
lion after billion of miles — week after week, of 
actual performance on trucks, cars, cycles, have 
proved this to be true. But due to foresight of the 
tire, automotive and valve industries, the tire valve 
can be restored to its original efficiency by merely 
inserting a new core and applying the standard 
cap. The Schrader Valve Cap is guaranteed airtight 
up to 250 lbs. pressure. 


*• SCHRADER'S SON, Division of Scovi/i Manufacturing Company, Incorporated, BROOKLYN 17, NEW YORK 


Our INTERNAL WRENCHING BOLT (A) and 100° 
FLUSH-HEAD SOCKET BOLT (B) Fully meet the 
high degree of precision demanded by the aviation 
industry. They are made to tolerances so extremely 
close as to be practicable only by our long and 
extensive experience in precision work. Designed 
expressly by and for the aviation industry, these 
bolts have the famous "Unbrako’' qualities of 
strength and accuracy, while due to their internal 
wrenching feature they facilitate compact designs, 
thereby saving material, weight and space. 
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HOSE CLAMPS 


... 


'PlawJl/ 


For years the divisions of Allied Products Corpora- 
tion have held proudly to an ideal of quality. Through 
two wars its craftsmen have produced the finest in pre- 
cise production tools. 

Because of this ideal. Allied has become a standard 
source of supply for many mass production indus- 
tries. Now, because of wartime expansion. Allied is 
equipped to serve more manufacturers than ever be- 
fore. Anticipate your postwar requirements and start 
now to profit by Allied's years of experience and excep- 
tional facilities. A good beginning is to check your 


tns as, 


supply problems with Allied. Send blueprints for cli- 
mates or write today. 


„ . . Allied Products Corporation 

w Richard Brothers and Victor-Peninsular. in» 

ind Hillsdale, Michigan, make: cold forged parts, h»nk« 

and precision ground parts, cap screws, sheet metal dies |fn>* 
the largest to the smallest), R-B interchangeable puncho «■ 
dies, steam-heated plastic molds, jigs and fixtures an J 
production tools. 

ALLIED PRODUCTS 

CORPORATION 

Department )•. 4614 Lawton Avenue, Detroit 8 . MkM»« 


SELF-LOCKING. NO 
LOCK WIRE NEEDED 
CAN BE PUT ON 
HOSE IN PLACE 


‘IRCRAFT standard PARTS CO. 

T,S NINETEENTH AVE. ROCKFORD. ILLINOIS 
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|H NEW AN3155 (an- r. 14 ,; 

Aircraft Rheostats ' 



OHMITE 

USED IN AIRCRAFT 



Ohmite Rheostats have long been standard on aircraft. 
Today, these new AN 3 1 5 5 units provide new improved 
control protection and other new features. They assure 
smooth, close, dependable control under every service 
condition of heat, cold, humidity, altitude, shock and 
vibration. 

Made in 25 watt and 50 watt sizes— linear or taper 
wire-wound — in various resistances — with "off-posi- 
tion” as required by the specification. Totally enclosed 
in a unique, corrosion-resisting metal enclosure. Lighter 
in weight than the allowable weight specified. B rite 
Jor details. 

OHMITE MANUFACTURING COMPART 

4945 FLOURNOY STREET - CHICAGO 44, ILLINOIS 
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- TAP SWITCHES 


RHEOSTATS • RESISTORS 





It's small but lusty 

power for dependable per- 
formance on many types 
of jobs requiring maxi- 
n power per ounce of 
weight. l/20ih tol/200th 
H.P. From 3000 to 
20.000 R.P. M. 6 to 115 
volts AC-DC. It's engi- 
neered and precision- 
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Hard-to-work flat head rivets are easily driven with one 
hand when the new engineered Aero special tool is used. 
Cups coined to assure uniform dimensional accuracy 
with a maximum radius of only .010." 

Danger of rejects caused by improperly fitting turned 
tools is eliminated. The new Aero set will not flatten, 
distort or otherwise weaken flat head rivets, allowing 
for positive maintenance of rigid engineering standards. 

Plants using flush sets to drive AN-442 rivets may sub- 
stantially increase production and eliminate rejections 
caused by skin abrasions due to slippage of flush sets. 
Cost per rivet driven will go down and the strength of 
the rivet joint will not be impaired when the Aero tool 
is substituted for incorrect flush sets. 

Write now on firm letterhead for full engineering in- 
formation on the performance of these new rivet sets 
. . . ask for Catalog Page No. 2B. 

Coined AN-442 sets are available in both straight and 
offset at no increase in catalog prices. Order by number 
shown above, specifying AN-442 cup in size and length 
desired. 




Proof of 


CURTIS Dependability — 



5 Years of 24-Hour Performance 
i At Carter Carburetor Corporation 


I nstalled in 1936 at the St. Louis Plant of Carter Carburetor 
Corporation, the three Curtis Air Compressors shown above 
were on almost continuous 24-hour duty for five years. During 
this period, they operated at 80 lb. pressure, providing air for 
the entire plant. 

J. H. Klasey, plant engineer, states that "they gave sur- 
prisingly good service with very little maintenance." 

Here is only one example of how Curtis Model “C" Compres- 
sors are saving money through dependable performance and 
freedom from maintenance expense for thousands of manufac- 
turers throughout the country. Curtis economy is the result of 
such experienced design features as: 

• Tapered Roller Bearings • Carbon-free Disc Valves 

• Centro-ring Lubrication • Automatic Pressure Unloadcr 

• Precision Construction Throughout 

Curtis Compressors arc available in capacities up to 300 cfm. 
For proof of their efficiency and operating advantages, send the 
coupon for full information and free booklet, "How Air Is 
Being Used in Your Industry." 


CURTIS 

ST. lOUtS • NEW YOtK • CHICAGO • SAN FKANCtSCO • Pi 

CURTIS PNEUMATIC MACHINERY DIVISION 

•/ Curtis Manufacturing Company 

1957 Kicnlcn Avenue, St. Louis, Missouri 

Please send me booklet, "How Air Is Being Used in Yc 
Name 
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I—Face Shields 


^ y write CHICAGO 

BYE 


CESCO AUTO-LITE 


WIRE d CABLE 
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If you have mechanical opera- 
tions to get done with effi- 
ciency ana economy, consider 
Fluid Power. 

It is the modern way to 
transmit power from its 
source to its job — without 
shafts, gears, belts or levers. 

It moves wherever you 
want il to go through tubes, 
and is controlled by valves. 

Your Fluid Power system 
will deliver sure and depend- 
able performance, under all 
conditions, if it is 


PARKER 



THE VITAL LINK 

in Fluid Power is the Circuit. 
It goes around corners and 
into tight places. It must be 
proof against leak, shock and 
vibration, and must be pres- 

Parker brings twenty years 
of experience to the engineer- 
ing of this Vital Link. We 
build the valves and fittings, 
and the tools to handle them. 

This specialized “know- 
how” is yours to command. 

You’ll find it worth-while to 
talk with a Parker Fluid Power 
Engineer. Write to The Parker 
Appliance Company, 17325 
Euclid Ave., Cleveland 12, O. 


I» /\ R K F R 
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SHIELDS FIRE-FIGHTERS 


• Dense clouds of fire-killing dry 
chemical create a real "heat-shield- 
ing screen" for the operator when- 
ever a DUGAS Fire Extinguisher, 
charged with PLUS-FIFTY DUGAS 
Dry Chemical, is used to beat down 


All DUGAS Fire Extinguishers— 
large and small — are designed with 
fire-fighter protection as well as 


fire-fighting effectiveness in mind — 
a big reason why workers who may 
have to be fire-fighters feel more 
confident when they see DUGAS 
equipment close at hand. 



asive. Approved by Under- 
ters' Laboratories and Factory 
trial Laboratories. 


ANSUL CHEMICAL COMPANY. MARINETTE. WISCONSIN 

DUGAS DIVISION 
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— AS VITAL- IN WAR AS IN PEACE 


WITH TWC1VE CONTACT; 

GENERAL 
COMPANY’S 


In every theater of war South Bend 
Lathes are holding to their pre-war tra- 
ditions for dependable precision. In the 
mobile machine shops of our mecha- 
nized forces they duplicate factory tol- 
erances on intricate parts needed for 
emergency repairs on guns, tanks, trucks 
and other essential equipment. On board 
many of the Navy’s fighting ships, where 
high precision is an absolute require- 
ment, they are also depended upon for 
maintenance and repair of mechanical 
equipment. In the repair bases of the 
Air Forces they play an equally impor- 
tant part in keeping planes in service. 
Sometimes small South Bend Lathes are 
even flown to remote locations for mak- 
ing quick repairs on grounded planes. 

In all classes of war service these 
lathes are doing fine precision work — 
not only with the armed forces but also 
in industry where dependable accuracy 
is as vital as speed and versatility in meet- 
ing war’s urgent production schedules. 


When civilian production is resumed 
South Bend precision will again prove 

as indispensable to peace-time industry 
as it is now for exacting war work. Em- 
bodying the improvements developed to 
meet war production requirements. 
South Bend Engine Lathes and Toolroom 
Lathes will be available, also the South 
Bend Precision Turret Lathes having 
and 1* collet capacity. 


NEW CATALOG 
NOW READY 

Writ • For It I 

Illustrated in full color — this 
new 64-page catalog shows all 
types of South Bend Lathes, 
Engine Lathes and Toolroom 
Lathes with 9', 10', 13", 14«\ and 16' swing. 
Precision Turret Lathes with ' and 1' collet 
capacity. Showa complete line of accessories 
and attachments for use with these lathes. Ask 
for Catalog No. 100-D. 


125 

The 

three 


GENERAL 

CONTROL COMPANY 


Lathe Builders for 38 Years 

SOUTH BEND LATHE WORKS 

503 (AST MADISON STRUT • SOUTH BIND 33, INDIANA 
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Super-Positive Pisic 
designed and machined to consistent 
perfection, serve wherever air might 
is needed to turn the tide of battle. 
Bombs and war freight of unbeliev- 
able tonnage arc carried by giant 
planes that literally encircle the world. 


Based on a traditional policy of ri 
search and unyielding adherence t 
the {post e ' 


trols, U. S. Super-Positives will, when 
peace comes, continue to be the ac- 
cepted standard of Aviation quality. 


Use U S. Super-Positives 

U. S. HAMMERED PISTON RING CO.. INC. 


STIRLING, NEW JERSEY, U. S. A. 



^SINGLE- 

RELEASE’ 

Harness 


UNITED NATIONS’ FLYERS 

are using it for 

SAFER LANDINGS 


igle frontal 


A one-hand turn and a tap 01 
disk instantly releases the harness . . 
ing the flyer entirely free. Accidental 
is impossible before disk is "set” for action. 
All United Nations’ Air Forces for y 
used I R V I N as standard equipment ... and 
now the Irvin "Single-Release” harness' 
acknowledged as superior for all landinpl 
IRVIN, as always, leads in Safety. 



LET SIMMONDS ANALYZE 

YOUR CONTROL PROBLEM 


• Who* do., tho control oporotoT 


YOUR BONDS WILL SHORTEN THE WAR- BUY MORE 



'pOUGH but typical of the remote 
control problems successfully 
solved by the Simmouds precision- 


described above. Designed to meet 
the ex a cti ng conditions of aircraft 
operations, more than half a million 
Simmonds Controls are today flying 
on every Allied battlefront. Increas- 
ingly, Simmonds Controls are also 
being specified for installation on 


push and the cable the pull — hence 
the push-pull of two-way control. 
Straightline travel can be trans- 
formed into rotary motion by means 
of the Radian Unit ; a variety of other 


Und 


ing bends and detours around fixed 
installations, or involving vibration 
or relative motion between two units. 


Basically, the Simmonds precision- 
built control consists of a series of 
"metal beads” strung on a cable and 
enclosed in either a rigid or a flex- 
ible tubing. The "beads” give the 


rs help solve 
your remote control problems. For a 
e analysis, send 



ao locuniui plaza, niw to*k is, n.t. 

BRANCH OFFICES. DAYTON - WASHINGTON - GLENDALE. CAL. • MONTREAL 
F YORK • VERMONT • CALIFORNIA 


MANUFACTURING PLANTS. 








“Look, son now they’re Hying ’em at night!" 

T ANKS are loaded. Mail's stowed. Contact! 

A frail plane rises into the night — Cheyenne 
bound out of Chicago. The world’s first serious 
attempt at night flying on a set schedule makes 
July 1, 1924, a date to be remembered forever in 
aviation history. 

Lights — on the ground, on the planes themselves 
—made it possible for the first air mail night pilots 
to reach their destinations. And riding with those 
early planes, guaranteeing the immediate and 
uninterrupted response of each vital light, were 
generators and voltage regulators bearing the 
name Leece-Neville. 


This month. The Leece-Neville Company observes 
its 35th anniversary, steeped in the business of 
providing vital electrical equipment for the imple- 
ments of war. Generators, regulators, switch relays 
and pump motors for aircraft . . . cranking motors, 
generators, regulators and switches for marine and 
land type Diesel engines . . . cranking motors, 
generators and regulators for trucks and buses. 
Everywhere, however used, these products are 
living up to the high quality standards that were 


set by B. M. Leece and S. M. Neville when they 
organized their company back in 1910. 
Concentrating always on making its equipment 
better, Leece-Neville has introduced a continuous 
stream of new products and product improve- 
ments, many of which have set the pace for their 
entire industry. 

And now, looking ahead from today’s milestone,! 
Leece-Neville promises its old customers and its 
prospective customers that it will continue this 


program of pioneering new developments . . . flat 
it will continue to build the utmost quality hue . 
everything it makes. 



35^ /imtiaenda^f 


^LEECE-NEVILLE, 

CLEVELAND, OHIO 
Pioneer and still Quality Leader 
in heavy duty electrical equipment 

roe AIRCRAFT SPECIFY LEECE-NEVILLE GENE** 101 * 
VOLTAGE REGULATORS, SWITCH RELAYS, FUMF MOTO» 
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WITTEK 


Aviation Hose Clamps 



£. 5 - 




Wittek now offers two distinctly different aviation hose clamps 
complying with the requirements of specification AN-FF-C-406A. 

Type FBSS — is manufactured in the standard AN-748 sizes 
and incorporate a bridge extender which provides uniform sealing 
characteristics. This is the most effective type hose clamp 
for all applications in which an adjustable clamp is not necessary. 

Type WWD — a worm drive stainless steel hose clamp which, 
because of its wide range of adjustment, is the most 
effective clamp for uses where a clamp capable of accommodating 
various diameters of hose is necessary. 

These two Wittek Aviation Hose Clamps are made from 
stainless steel, and combine the superior physical qualities of that 
material with the well-known Wittek qualities of superior 
service and high dependability. There is a Wittek Hose Clamp 
to meet every requirement of the Aviation Industry. Write for new 
descriptive catalog. 

WITTEK 

MANUFACTURING CO. 

4305-1 S Wot 24th n«i. Ckicifo 23. ML 
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FROM MIDGETS 


GIANTS 


Compare Plomb icrewdriver* with others and you II agree 
they're unequalled for maximum strength yet minimum weight. 
Plomb makes them in all styles and sixes, as illustrated— wood 
handled, plastic handled, square and round bladed, large 
and small. 

If you want to feel proud of the tools you use, plan now on 
building up an assortment of these husky screwdrivers, and the 
other line tools in the complete Plomb Line. Every one will give 
you exclusive quality features — advantages that make them 
the choice of experts for better, safer, longer-lasting service. 
Buy them on display from your Plomb Distributor, or write for 
name and address of the one nearest you. Free catalog on 
request. — Plomb Tool Company, 2221 Santa Fe Avenue, Los 
Angeles 54, California. 


Proved in War use — 


very type specially suited to 
rovide maximum protection 

faen you change over from swords to plow 
tares, make sure your surplus tools and 
luipment are properly protected against 
imaging rust. 

From Gulf's complete line, you can select 
or more war-proven rust preventives 
will meet your every requirement for 
>tn interior and exterior use — and provide 


positive protection for indefinite periods. 

Gulf quality rust preventives have given 
an excellent account of themselves in pro- 
tecting all types of metal parts and war 
equipment during storage and transporta- 
tion overseas. They meet Government 
specifications for exterior and interior appli- 
cation, and are available now for immediate 
delivery. 

For further information on Gulf quality 
rust preventives, write, wire, or phone your 
nearest Gulf office. 


Gulf Oil Coiporation * Gulf Refining Company 
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AIRCRAFT OIL 
DRAINCOCKS 
-VALVES and 
SOLENOIDS 


Specified as standard 
equipment on America'* 
most renowed fighters and 
bombers . . . the highstf 
tribute that could be paid 
to the outstanding superi- 
ority of Koehler Aircraft 
valves and solenoids. The 
culmination of 13 yean 
experience in building 
similar products, Koehler 
oil valves are proving 
their worth where result* 


For Compering Flux Density in Magnetic Fields 


• Here is a modern and versatile electronic instrument 
for the comparison of flux density, in all types or 
shapes of permanent or electro magnets. The flux 
density is read on the indicating meter while the coil 
remains at a fixed point in the field. The device is 
static. The field strength is amplified so that a rugged 
meter may be used to insure dependability and 

accuracy. It is fast and very simple to operate. 

Weak magnets can be quickly and accurately classi- 
fied. Aging by vibration, counter-magnetic fields, tem- 
perature, variations in grain structure and hardness, 
etc., are readily shown on the Hickok Fluxmeter. 

By a suitable stationary exploring inductor, the 
Fluxmeter provides a rapid means of measurement on 
any ■assembled product. The field of a loud-speaker, 
the flux density in the air gap of assembled meters; 
and either disc or bar type magnets can be readily 
ascertained. Used to measure both A.C. and D.C. 
fields. Write for literature. 


KOEHLER AIRCRAFT 
PRODUCTS COMPANY 

•14 Virnoit Ave., Dayto. 4,0* 


THE HICKOK ELECTRICAL INSTRUMENT CO. 

10525 Dupont Avenue, Cleveland 8, Ohio 


PRECISION CALIBRATED e LASTING ACCURACY 
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3 IN A SERIES OF MESSAGES BY KELLETT AIRCRAFT CORPORATION 


"COMING EVENTS CAST THEIR SHADOWS . . 


Over busy cities . . . industrial scenes . . . roll- 
ing farm country ... wild, wooded regions, 
the shadows of rotary wings will be familiar 
sights ... as helicopters take their place in 
future air transportation. Today, details of 
helicopter advances in design and in per- 
formance are not available to the public . . . 
but the progress made during the war, under 
Government sponsorship, promises a prac- 
tical, useful type of aircraft with special fly- 
ing abilities, freeing it from airport limita- 
tions. Kellett’s experienced engineers and 


production organization look forward con- 
fidently to the time when the helicopter will 
serve alongside conventional aircraft, in the 
air-minded world of tomorrow. 


SEND FOR INTERESTING BOOKLET 
Are there questions in your mind about what 
the helicopter can do, its capacity, cost or 
speed? Send for "Answering Some Helicopter 
Questions.” Kellett Aircraft Corporation, 
Dept. I, Upper Darby (Philadelphia) Pa. 


KELLETT 

lDtST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 


tATlojf, » 
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Manufacturers, distributors, dealers, and users of all types of appliances, tools, and 
equipment requiring dependable, compact power units vouch for the performance 
record of Briggs SC Stratton engines. The latest models are backed by the experience 
gained in twenty-five years of continuous production of more than 2,000,000 Air- 
Cooled Gasoline Engines. BRIGGS SC STRATTON CORP., Milwaukee l.Wis-.U.S. A. 
394 


Our fighting men are doing a double 
"clean-up job” on all fronts. To 
and disease they use modern washing mac 
powered by trouble-free, air-cooled Briggs 
gasoline engines — one more service for hund 
of thousands of Briggs 6 Stratton engines, 
now "humming” away for Victory. 
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STOJV ELECTRICAL INSTRUMENT CORP., 685 Frelinghuysen Avenue, Netvark, N. J. 
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3-TOOL won it* spurs by the 

way it tackled tough jobs in tool 
rooms and machine shops, and on 
production lines. But since American 
industry swung its full strength into 
war production and our armed forces 
established far flung assembly and 
repair bases the already healthy de- 
mand for these mighty little midgets 
has quadrupled. 

Operators as well as owners of 
Moto-Tools are constantly discovering 
new jobs . . . new ways to save time 
and cut costs . . . with these pocket 
size machine shops, ©iris quickly be- 
come proficient in the use of them 
because a Moto-Tool weighs but 1 3 
ounces, is shaped to fit the hand, has 
a balanced armature to prevent vibra- 
tion. Thousands of Moto-Tools are 
helping to establish production rec- 
ords in plants such as General Elec- 
tric, Westinghouse, Remington Arms, 
Ford, Nash-Kelvinator, Consolidated 
re a Moto-Tool or an 


Aircraft, Northrup, Douglas, and 
many others. Besides, Moto-Tool has 
won the respect of every branch of 
the U. S. land, sea and air forces. 

A Model 2 Moto-Tool develops 
27,000 rpm . . . the proper speed for 
clean, smooth, accurate work, and 
long life from points and cutters. It is 
sturdily built throughout and has a 
shock-proof bakelite housing and oil- 
less (oil sealed) bearings. Uses I 10- 
1 20 volt AC or DC current. Ask your 
Mill Supply salesman or write the fac- 
tory or representatives below about 
Dremel Moto-Tools and accessories 


Proper Priority. 


i Orders with 


Federated Sales 

2437 W. Valley, Alhambra. Calif. 
Mill Factor Products 
53 W. Broadway. Now York. N. Y. 
F. W. Fowler 

137 Federal, lotto. It. Mats. 

J. J. Backer. 2321 Secood Avo. 
Seattle. Wash. 


•ery wheel points, brashes, senders 


fk 
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DREMEL MFG. CO. E3EZ: RACINE WIS.us 



THERE'S ST/U ROOM 
IN OUR HEART! 


ROD BORER! 


assembly into the engine. 

This machine maintains 
the same center-to-eenter 
accuracy as that produced 
originally at the factory. 
The roils are bored on pre- 
cision center distances. 

The Fulmer Aircraft Rod Borer gives an 
accurate check on the rods for parallelism 
of the two bored holes and freedom from 
twist. This eliminates the need of special 
checking fixtures. 

Facing or chamfering of the bearings can 
also be done on the Fulmer Rod Borer with 
precision accuracy. Widely used by our 
Armed Forces. 


today for complete information C. ALLEN FULMER COMPANY 

1225 First National Bank Bldg., Cincinnati 2, Ohio 






Many important companies have standardized on 
Peerless Photo-Arc as by far the best reproduction pa- 
pers available. The reasons are simple: 

They are the only papers which can be handled and 
processed under normal artificial light. 

They are the only papers with an anti-diffusion emul- 
sion-giving greater latitude, greater contrast, greater 
density. 

They are the only silver-emulsion papers which can 
be run in any kind of continuous * blueprint machine. 

They reproduce pencil drawings without loss of fine 
detail. Every line is intensely black, clean and sharp. 


★ If you have no blueprint machine you can 
readily obtain a suitable printer at surpris- 
ingly low cost — one which will handle all types 
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L iron is a necessity and , 

accomplished by absolute CONTROL of both 

Udylite he , 

* ‘ rol equipment have 

, nr dependability and 

a result of their fine record of performance 

Udylite control installations rang* frox 
standard rheostat to the most complete autoi 
panels found in the industry today. No job is too W* 
too small for careful Udylite consideration 

Udylite has a complete line of standard cm—— — . j 
ment for your immediate use. Special equipment siflJJ 
engineered and built in our shops to meet your sp *®* 1 
requirements. 

Udylite's engineers are thoroughly experienced in ' 
the phases of control. Their combined knowledge — 
fox the asking in working out your individual 
problems. 

It is smart 


tfe Mafic arf tiSsctiioa/ 't&xtiM 

■ I 'AKE another look at that new product your designers are plan- 
■1 aing. It may be that Automatic Electric control devices can make 
■: function better — at lower cost. It’s worth checking into. 

I To help designers perfect new developments — or improve old ones 
^-Automatic Electric offers this unique three-point service: 

1. Technical advice by experienced field engineers, who know 
the "how” and "why” of control technique. 

2. A complete range of relays, stepping switches, and other con- 
trol units — time-proved products readily adapted to your 

mplete engineered 


TOD* 

J- hen 


3. A design and manufacturing service fo 
assemblies. 


field engineer for a copy of our catalog of control devices 
be glad to show you how they can serve you. 


do it Tight with UDYLITE. 


m 


m 
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SAFER WORKING CONDITIONS 

FOR AIRCRAFT 


• Over 25 yeara o! 
experience in build- 


Ibe MercurY-bulIt 
surfaces and paTis 
for the SB1C. / 


©did Medal 


I the patent SCAFFOLDING CO., INC. 

■ CHICAGO. ILL. 1550 Dayton Strset " 


LONG ISLAND CITY 1. N. Y. 3821 12th St. 
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2 to 3 uwfc delivery. 


..trade in your worn gage 
blocks on new EllsTrbm 
Chromium Plated Blocks.. 




From long experience in the production of Control Devices of many types, A-P offers the aircraft 
industry the benefits of — wide research — highly developed skill in designing and engineering 
— unequalled facilities in both manpower and production equipment keyed to precision products. 
Wo invito you to use this knowledge, ability, and facilities in the solution of your more intricate 
control problems — for present production or for your future planning. 

Write tor now catalog of A-P Aircraft Control Devices 


AUTOIJlflTK PRODUCTS COmPfillY 


prove the quality and depend- 
ability of Clark Electric Toot 

euti 

drills • grinders • sanden 

— 

Jos. Clark, Jr. Electric Co. 

*12 Bergman St., Louisville 


"Figurin' on buying an 
drill? Then, check Clarkl 
from me, it'll be well worth 
time I 

Why? Well, mister, as a «r- 
worker I've used a lot of electric 
tools and, if I was buyin' my on 
I'd get me a Clerk!" 


Both 
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.... Radio to keep you in touch 

How do you like this picture of future big business on 
4e air lanes? Mr. Furlong, busy hero of the above incident, will be astute enough to install Hallicrafters 
equipment in his plane ... to keep him in touch at all times and under all flying conditions, 
tay aviation radio telephone communications will become a practical reality for postwar flying. 

will be ready with the most dependable equipment you can get . . . equipment that has been 
under fire and developed to new heights of practical perfection. 


hallicrafters JWM 





Active Service 

ON THE HOME FRONT 


The efficient installation and 
operation of wartime radio and 
radar equipment depends in part 
upon Co-axial Radio Cable Con- 
nectors and the supply of these 
essential parts depends to a. con- 
siderable extent upon The Astatic 
Corporation. This job keeps Astatic 
assembly lines busy day and night 
around the clock. Thousands of these precision-machined, 
carefully assembled, consistently uniform connectors, measuring 
up to highest government and manufacturer standards, are 
being shipped daily to leading radio and radar equipment 
manufacturers. In actual service, under the gruelling demands 
of wartime usage. Astatic Co-axial Radio Cable Connectors 
render most efficient and dependable service. 





NEED WE SAY MORE? 

except to add that this same engi- 
neering and production skill, this same 
dependability — backed by more than 20 
years of experience — will be available to 
industry in the days of peace. 



•SCAR F. CARLSON COMPANY 

2600 WEST IRVING PARK BOULEVARD 

CHICAGO 18, ILLINOIS 

ESTABLISHED 19 $ 2 




Aluminum impeller forgings for olreraff engine superchargers. 

Forgings — laboratory controlled — strength — 
toughness — minimum weight that stands up under 
unpredictable loads. 


WYMAN- GORDON 


If 


there is anything you want — 

or something you don't 
want that other readers 
of this paper can supply 
— or use — advertise it in 

AVIATION'S 
MARKET PLACE 

AVIATION "CLASSIFIED" 





WE supply protection aid 
cabinets to meet U.^. Bureau of 
Standards requirements. Ptors 
and Specifications on request. 
WHITE FOR BAR-RAY 
CATALOG A-4 


AMOKS IHOSE WfSfRTH 


M | AlrceW* 

htnkU** 

MtUehem » 
picaHnny 


A~~«* 

MIAIUlTWW W* 


BAR-RAY PRODUCTS, DC- 

Office and AMI. 

20* 25* STREET, BROOKLYN tt 

T1U SOeth S-5HS . AMHTS ffi FRIROfM 0* 
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It b not on laboratory teats alone that Voltes Air, Oil and Fuel Filters 
have es t a bli s h ed their standardised 99.9% filtration efficiency and have 
been approved and adopted by British and Dominion Governments, also 
by manufacturers of all types of Aero engines. They have been tried and 
tested under the most gruelling actual active service conditions and have 
stood up to the heavy demands made on them. 

m of various types — fighters, bombers, reco nn aiss an ce -machines, etc., have 
been fitted with Voltes Filters indeed they are fitted to aircraft operating in all parts of the 
world ensuring longer flying hours with less wear on all types of engine, radial or in line, and 
what is of supreme importance helping to safeguard the lives of British. Empire ai 
airmen. When fitting Air Cleaners to Aero engines, the method of installation 
mental effect on the performance of the filter and we design and make special housings and 
ductings required to give utmost efficiency. 

Vokes cordially extend their co-operation on filtration problem: 
manufacturers of aircraft. The specialised experience in thb highly i 
the up-to-date facts that are available for all working in the Allied cause. 


I work i 



VOKES FILTRATION • SILENCING CO. 
INCORPORATED. 101. PARK AVENUE. 
NEW YORK & VOKES (CANADA) LTD. 
1 1 13. BAY ST.. TORONTO. CANADA. 


ft 


VOKES LIMITED LONDON S. W. 


***. PATRMTRRS AND I 

•'Nation, February, 1MB 
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CONTRACTORS 








efficiency recognize the ti 
advantages of Kinnear Bolling Doors — 
their adaptability; their money-saving 
efficiency; the rugged dependability of 
their coiling upward action. Write 
today for full details on what Kinnear 
Rolling Doors will do for you — on 
how they fit into your post-war picture. 

The Kinnear Mfg. Co.. 1780-1800 Fields 
Ave., Columbus 16. Ohio. Offices and T>pica 
agents in all principal cities. Motor • 


Air Power — 

Key to Peace 

(Continued from pane 112) 

It is easy to approve of broad gen- 
eral principles. It is often difficult to 
evaluate clay to day problems again, 
these principles. Will the sale of mDi- 
tary transport airplanes to airlines hdp 
or hurt air commerce? How fa: 
should a relaxation in the regulation 
of private flying go without endanger- 
ing safety ? 

These and many other questions face 
the legislator and the administrator. 
No man or no group of men has the 
answer to these questions and no single 
agency appears likely to produce them. 

Twenty years ago the Mom™ 
Board set up the aims which our air 
policy has followed. It conducted 
open hearings that were eagerly fol- 
lowed by the public. As a result, the 
public as a whole has always supported 
aviation and understood it better than 
some of its public servants. 

Without this support, American 
aviation could not have met the chal- 
lenge and helped turn the tide of the 
second World War. 

What aviation needs today is a simi- 
lar clarification of thought, a similar 
formulation of broad aims and prac- 
tical policies. The form which such 
a soul-searching of aviation may take 
is immaterial. It may be another 
“"Morrow Board”, it may be a non- 
government body. But the need for 
the soul-searching is paramount if we 
want to clear the path which leads to 

In the 20 yr. since the Morrow 
Board, many things have happened. 
The theories of yesterday have been 
tested by today’s experiences. And 
the theories of today will be the a- 
periences of tomorrow. The nation 
which fosters the vital asset of tech- 
nological leadership in the air will par- 
take in the progress which will bring 
men and goods to hitherto distant 
places in ever less time and at CTtr 
lower cost. Such a nation bids fair 
to shape the destiny of mankind. 


If there is 

anything you want— 

or something you don't want 
that other readers of tt» 
paper can supply — or use- 
advertise it in 


AVIATION'S 
MARKET PLACE 

AVIATION 

••ClASSIHW 
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We bend 'em— twist 'em— coil 'em— flare 'em 
flange 'em arid swage 'em with "micrometer" accuracy 


Yes, we have been working wonders bending TUBES, since 
1910. Our smoothly working team of able engineers and 
highly skilled workmen make tubes squirm around in any 
direction like a pretzel to follow the most intricate designs, 
frith accurate precision. Intake pipes, exhaust collectors and 
manifolds, oil lines, landing gear struts and forks, airplane 
scat frames, control sticks, oil slinger tubes for de-icing, 
ignition manifolds, etc. 

re doing a war job— with the same reliability, precision 
*nd custom-built accuracy for which American Tube 
Bc'iding Company, Inc. has been known for 35 years to the 
•“plane and automotive industries. 


If you have problems in tube-bending put them up to us. 
Write for informative booklet about tube-bending at its best 
to American Tube Bending Co. Inc., 4 Lawrence St., New 
Haven 11, Conn. 

AMERICAN 
TUBE BENDING 
COMPANY, INC. 

PRECISION to ilfeiill itBilaiEa 
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TO MANUFACTURERS SEEKWC 
AN EXPORT MARKET 

Leading American Foreign Trader 
with record of 50 years successful 
operations in foreign markets is 
seeking additional lines of impor- 
tant American producers of avia- 
tion instruments and equipment 
for distribution throughout the 
Orient and Latin America. 

Head sales office for Latin 
America is established in Buenos 
Aires. Prewar connections in the 
Orient will be immediately re- 
established when conditions per- 
mit. Sales agencies under guid- 
ance of experts experienced in 
each market. - 

If you are seeking clean aggres- 
sive representation write us details 
of your products for both imme- 
diate and postwar selling. If in- 
terested we will have a repre- 
sentative call on you for further 
discussions. 

AVIATION BOX 902 

e/o M POST ST. 

SAN FRANCISCO 4. CALIFORNIA 


Solves the Problem of 
Mailing List Maintenoect! 



I -Mo CRAW-HILL | 

] BIRtCT MAIL HOT HaV'CI | 

McGraw-Hill Publishing Ca„ kb 

DIRECT MAIL DIVISION 

330 Woct 42nd St- N.w York, lb* 1 
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INCLUSIVE MANUAL 
ON SOUNU CONTROL 


■ LW> MSC ~ «. 


Fixed Base Operators 
Approved for Flight Training 


As complata fhalr 


INDUSTRIAL SDU_ND CDNTRDM 


Alabama Polytechnic Inat 
Anborn-Opellka Airport 


INVENTIVENESS 
CRAFTSMANSHIP 
and EXPERIENCE 


"in designing and 
building special 
machines and parts 


• "That man is most original,” said a famous 
philosopher, "who can adapt from the greatest 
number of sources.", 

Operating on this principle, Merz has not 
limited the scope of its work to a few standard- 
ized items, but serves many industries, designing 
and manufacturing a)l types of experimental and 
"pilot model” equipment, special parts, tools, 
gages and fixtures of most intricate and com- 



plicated designs. Tell us what you need, and get 
our suggestions. 

Merz standard plug and ring gages, of guaran- 
teed accuracy, and in most wanted sizes, are 
carried in stock for prompt shipment. Literature 


Echeverria Fleli 
Wickenburg. Aria. 

'a Flying Service 
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Sky Harbor Airport 


jet organizations resume their 
vital place in the aircraft indus- 
Here. arranged alphabeti- 
cally and by states, is the latest 
I of units holding CAA 
certificates of Approval. 


ARKANSAS 
Arkansas Agricultur 
College Corp. 


Adams F 
Little Rock 

Fayetteville Flying Service* 


Fayetteville, Ark. 


FOR MASS PRODUCTION 

of 7^tecidioa 
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USE rfwoir SKILL and FACILITIES! 


Prime contractors, in increasing num- 
bers, are “farming out” difficult ma- 
chining jobs to Arnolt. In the Arnolt 
plants, skilled workmen using the most 
modern lathes, grinders, milling ma- 
chines, slotting machines and other 
equipment are producing in large vol- 
ume a wide variety of automotive and 
aviation parts that require utmost pre- 
cision in manufacturing. Perhaps 
Arnolt can help you with your produc- 
tion problems. 
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: second time in one generation this coun- 
try is turning the tide of victory in a great war. Abroad, 
our armed forces have shown what free men can accom- 
plish. At home, free enterprise has proved itself by the 
tremendous volume of its production. 

Acme Aluminum Alloys, Inc. is itself a product of 
free enterprise. Little known in 1919, it is now among 
the leaders of its industry. The growth of companies 
like Acme is proof that the free enterprise system 
remains vigorous and strong. 

Free men and free enterprise are steering this country 
t lirough a great crisis. F ree men and free en t er prise can con- 
tinuc on with confidence, whatever the future may bring. 






The skilled manpower facilities and equip- 
ment of Aircraft Mechanics, Inc., throughout 
the war period are producing precision parts 
for the air forces of the United Nations. Liber- 
ators, both on the land and in the air, use 
many of the items fabricated in our high ten- 
sile forging and welded tubular assembly 
activities. 


Among the many war industries we serve 
as sub-contractors are more than 50 of the 
major aircraft manufacturers. Each contract 
assigned to us is being produced on sched- 
ule, and at a cost which can be offered only 
by an economically efficient organization. 


At the present time we are able to accept 
some additional assignments, and will appre- 
ciate the opportunity to serve you. Contact 
is, today, for full details concerning 
>ur ability to produce as promised. 
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B. K. ELLIOTT COMPANY 

Pittsburgh • Detroit • Cleveland 
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Luf berry Flying School, In 
Tracy Airport 
Great Barrington 
Reliable Flying Service* 
La Fleur Airport 
Northampton 
Wiggins. 


Nor 


tropolltan Airport 


klrcraft Sales of Michigan 
Municipal Airport 
Cadillac 

American Aircraft Co. 

Kent County Airport 
Grand Rapids 

Ann Arbor Air Service. Inc.* 
Municipal Airport 
Ann Arbor 

Barber's Flying Service* 
Municipal Airport 
Pontiac 


B. Joy Airport 


Capitol City Airport 
Lansing 

Hagan Flying School 
Wayne County Airport 
Romulus 

Hance^ Airport 


Hoffman Flying 8chool 
James Clement Airport 
Bay City 

Holland Air 8ervlce 

Park Township Airport 


Capitol City Airport 
Lansing 

Inter-City School of Avlat 


Jackson Flying Serv 
Reynolds Field 
Jackson 


Park Township Airport 
Holland 

Perkins Flying Service 
Ilrooks Municipal Airport 
Marshall 
Phillips Flying 


Mt. 1 


t Pleasant Airport 


...r Service 

Krist-Port. 28829 Orchar 
Farmington 

Purchase Flying Service 
Municipal Airport 
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Cedar Flying Service 
University Airport 
Tew Brighton 

Innlcipal Airport 


Told -Chamberlain 
linneapolis 
Ington Flying Coi 
Diversity Airport 
ew Brighton 
iksto Aero Servic 
Mankato Airport 


Wold-Chamberlain 
Minneapolis 
orth Aviation Co.* 
North port 
White Bear Lake 


Flying Service 
Mold-Chamberlain Alrp 
Minneapolis 


St Cloud 

Conrad Airpon 
Winona 

'jttig. L. Millar 
Municipal Alrp 


McLanrln 
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WHEN LIVES ARE AT STA 


MURDOCKisthe Choice 


RECEPTION IS PERFECT / 


When the boys in the armed services prefer 
MURDOCK RADIO PHONES, you know there's a 
reason, 

— and why shouldn't there be, when Murdock 
has been making the finest of precision-built radio- 
phones for over 40 years. They are the result of 
practical t experience for two generations. Mur- 
dock's solid construction means lifetime service. 
Murdock's "know-how" means the lowest price 
for the highest quality. 

Use Murdock Radio Phones. They're super- 
sensitive for surprisingly clear reception — yet 
they're rugged and will last for years. And they're 
adjustable, light and comfortable, too. For com- 
plete satisfaction, see that the name MURDOCK is 
on the head-phones you use. 

SUB-CONTRACTS INVITED 

We're busy with orders, but still have plant facilities for 
manufacturing more Radio Phones and related parts on a 
subcontract basis. If you need outside manufacturing aid 
in this field, we invite your correspondence. 

SEND FOR CATALOG 


WM. I. MURDOCK CO. 

159Carter St., Chelsea 50, Mass. 



OIL ON TROUBLED WATERS 



Norgren Lubricators 


smooth out chattering, slug- 
gish air driven tools and cyl- 
inders. They give your air 
took maximum power; stop 
leaks; increase efficiency. 


By injecting lubricant into 
the air stream that drives the 
tool, they oil every moving 
part. Check wear in use . . • 
check destructive corrosion 
when tool is idle. 


Size for every purpose. May 
be used in assembly with 
Norgren Air Filters and Pres- 
sure Regulators. For full in- 
formation, write — 

C. A. Norgren Co., 

220 Santa Fe Drive, 
Denver 9, Colorado. 



NEW JERSEY 



Bible's Flying Sei 

U»s Vegas 

Border Flyi 


1109 

Cutter-Carr Flyinu Ser 


Irpoil 


Hines. Benjamin F. 
Hobbs Me-Tex Atrp 
Hobbs 

Madera Flying Servi. 
Riverside Airport 


ix 183 


P. O. 

Silver City 
Santa Fe Air Trails, I 
Municipal Airport 


NEW YORK 


Albany Airport 
Albany 

Beacon Flying 8ervice, Inc* 
Country Club Airport 
Town of Alden 
Benson-Colgate Flying Service 
Colgate University Airport 


Hamilton 
Buffalo Aeronautical Co 
Buffalo Airport 


Glens Falls Airpoi 
Glens Falls 
Municipal Airport 


Cortland 
lansville Flying Service. Inc. 
Municipal Airport 
Dansville 

lufort School of Aeronautics 
Messena Airport 
Messena 


s Flyini 


Rlvt 


Ing Airport 
"sFlyinj 


ead Road 


Westhai.. 

Gardenville Aeronautn 
Gardenvtlle Airport 
Gardenville 
Genesee Airport, Inc. 


ich 


Glme Falls F1 y* B « Service 

Municipal^ Airport 

Flying School* 
Schenectady County Airp< 

Schenectady 

,ne ‘* 


Ithaca Airport 


jlderman Air Serv 
Municipal Airport 

lunicipal Airport 


Innicipal Alrpo 


Flying School. Inc 
Municipal Airport 
Syracuse 


Island 

a Aviation Sc 
Tri-Cities Airport 


llclpal Airport 
f 

Aviation School, Inc 


Utica 

ATlation y DI*l°i 
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...to build a BOMBER 


Airplono structural apecdiicationa call lor a multitude of pipe and 
tube bending operations in which Swan Specializes: among them 
engine ring mounts, landing gear forks, exhaust manifolds, car- 
buretor insert tubes, directional finding loops, oil lines and 
hydraulic lines. Swan Engineering handles these and other 
cloaa-tolerance pipe and tube bending jobs cm a production 
basis, meeting rigid delivery dates. Swan's Specialised plant 
facilities and modem streamlined production methods have 
effected savings in time and money for an impressive list of 
America's foremost plane manuf acturers- Consult a Swan 
techni cian on your bending requi r e m e n ts I Our engineering 
department welcomes your special eng nirie. 


BENDING IS O C/ft BUSINESS 
SWAN ENGINEERING COMPANY, 

M4 FreUHgiiuySee Avenue Hewed. 5, N J 



Inc. 
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ob that couldn't be done — put 
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2"to 7%" Diaphragms in 2£"Steps 
plus 10", 12" and 15" sizes. . . 

sss, 


CWeS A,rP ° rt 

- there is a unit engineered to the exact needs of 
every design - there are speakers to provide power 
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BUY WAR BONDS FOR VICTORY! 

PERMOFLUX 

PERMOFLUX CORPORATION 

4916-22 W. Grand Ave., Chicago 39, III. 

Oklahoma City 

*»UTION. February, 1945 
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PUMPS 


ACCURATE METERING 
of SMALL VOLUMES of 
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WARMING-UP THUNDERBOLTS 
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Governor-Controlled 


AVIATION, February, 


Gives You the New Design and 
Operating Advantages of CONSTANT SfO 


Here is a new Oster development in a constant 
speed, governor-controlled motor that backs up 
your good judgment when you specify it lot 
applications where constant speed is a necessity. 

Housing: Die cast aluminum end brackets. Mild steel tdd 
housing. Totally enclosed. 

Weight: 15 Oz. 

Bearings: Single shielded ball bearings, lubricated with * 
grease suitable for any specific application. Bearing boat 


Brashes: Equipped with metal graphite brushes. Beryu* 
copper brush springs. 

Beveraer: Furnished with a centrifugal governor to «■> 
tain constant speed over a voltage range of 25 to 30 volts 

rated output will not exceed 55° C. 

Modifications: Motors can be furnished with special stall 
extensions, mounting arrangements, finishes, leads, etc 
All modified units are considered special. 


Ill us help you fit this and on* 
Osier Motors fo your require mean- 
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Hydraulically operated mechanisms are enabled to 
operate at peak efficiency only when a fluid-tight 
seal is maintained. Without fully controlling the 
hydraulical fluid, the efficiency of any hydraulic 
press is lowered. 

Linear "Par” packings efficiently teal m the hydrau- 
lic pressure actuating this Birdsboro Plastic Moulding 
press, and help it deliver peak performance. Linear 
"Par" packings confine the hydraulic fluid ... oil or 
water ... in the press without leakage. This fluid- 
tight seal — produced from zero to peak pressure — 
helps the press to attain the rated capacity for which 
it was designed. 

Design engineers for hydraulic equipment of the 
most modem type specify "Par” packings to effect a 
perfect seal. Linear engineers offer you their consul- 
tation . . . sample rings mailed on request. 

/Ljwk&lR 

PACKING & RUBBER CO. 

STATB ROAD A LBVICK BTRBBT 
TACONV, PHILADELPHIA It, PBNNA. 


Increase aircraft production 



PRODUCTION ENGINEERING 
in the AIRCRAFT INDUSTRY 

By A. B. BERGHELL 



307 panes , 6x9, illustrated, $ 3.00 




1 Drill ONE Hole 


For daytime flying the 
Searle Indicator Light gives 
a concentrated beam that is 
easily seen regardless of sur- 

night operations the Searle, 
by a simple finger twist, 
gives a diffused, shadowy 
phosphorescence tvbicb bus 
soeffect on the pilot’s vision. 
This most versatile of all in- 
dicator lights also gives a full 
150° vision range as against 


the average required 90° 
range. Vastly superior in 
every way the Searle also 

base or bayonet type light 
bulbs, which can be dis- 
placed instantly by mere fin- 
ger-tip pressure. Made in di- 
ameters of H ". Can replace 
any Vs" single hole mount- 
ing light. There are many 
other advantages. Write or 
wire for full, free informa- 
tion. 


3 Riveted securely 
by drawing sleeve 
against inner side of 
metal with special 
power or hand tool. 



Airplane engine and parts manufacturers were 
up against it for a greaseproof wrapper to pre- 
vent corrosion. Angier of Framingham produced 
it in INDUWRAP, which has more than met any 
specification ever drawn for a Grade A, Type I 
wrapper. 

If you have a corrosion problem, ask for 
samples of INDUWRAP and for descriptive folder, 
"The Touch of Death to Steel." You'll be espe- 
cially interested in INDUWRAP'S exclusive infused 
Inhibitor metal-contacting surface. This kills corro- 
sion before it starts by depositing a transfer film 
on the exposed metal spots, often caused by 
breaks in the protective oil film. 

Other important features are that INDUWRAP 
is creped to S-T-R-E-T-C-H. It lets packaged metal 
breathe. It is soft and pliable, molding easily to 
hug odd-shaped articles snugly — without ruptur- 
ing. Investigate INDUWRAP. 
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RESEARCH 
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PROVIDING FOR 
UNEMPLOYED WORKERS 
in the TRANSITION 

By RICHARD A. LESTER 

Asiociatr Prof., nr of Economics. Dnk, V nicer, it, 

1S4 pages, 5% x S%. SI JO 

lere is an important new volume in the Committee for Economi 
Development Research Study series, dealing with one of the mo. 

Shall cenditions surrounding mm tmploym.nl durinf industry' 
- kongeover period bo permitted to start a downward spiral c 
urtailed spending, reduced production , and prolonged unemploy 


es for meeting them. It explains needed new measure 
ng the factors examined are the adequacy of unemployrr 

ment will not of itself initiate long-term unemployment, 
to which public works can be utilized for unemploymen 

antages^ of Federal public works programs as aga 




KESTER-SEALED 

means 


HESTER CORED SOLDERS 


AIRCRAFT BUSHINGS 

QUICKLY AND ECONOMICALLY MADE WITH 

TAYLOR PHENOL FIBRE 


Solders that are fool-proof in application and trouble-free b 

• Keeler Rosin-Core Solder forms tight connections that hoU 
against shocks, vibration, bending, contraction and expansion for 
the life of the apparatus. It contains a patented rosin flux tint 

• Keeler Acid-Core Solder, for general use, forms a connectk* 
that remains tight and clean under all operating conditiocs 


• Kester Cored Solders are available in a wide range of sDoy 

just the right solder for any job — electrical circuit or genes! 
metal forming. Solder and flux are in^perfect balance to mib 

solder formuhT and practice for your operation. You can drew a 
this experience without obligation by consulting Kester engineer 

☆ BUY WAR BONDS * 


KESTER SOLDER COMPANY 

4206 Wrightwood Avenue, Chicago 39, 111. 
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Aircraft bushings are but one of hundreds of 
fabricated parts of Taylor Phenol Fibre and Vul- 
canized Fibre that have proved themselves in the 
tough test of war-plane production and operation. 
Many of these parts that help to operate some 
of America's “hottest” airplanes are made to 
meet rigid specifications as to such things as light 
weight, great structural strength, high dielectric 
qualities, ability to withstand moisture and high 
humidity, and many others. Some of them must 
be held to three-decimal tolerances. Others must 
be subjected to several machining operations 
and still be mass-produced at economical cost. 
The bushing above, for example, is shaved, 
drilled, counter-bored, and stamped. 

Taylor’s successful experience in the manufac- 
turing of trim tabs for many of America’s lead- 
ing war planes has resulted in a familiarity with 
aircraft problems that can be invaluable to any 
airplane manufacturer. Our engineers will be 
glad to consult with you, without obligation, on 
any problem in the solution of which Laminated 
Plastics might play a part. 


titlor fibre company 

LAMINATED PLASTICS: niaoL rim • TDLCiSlZEi rim 

Sheets, Rods, Tubes, and Fabricated Parts 
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WIDER PRODUCTION 
VERSATILITY. . . 
GREATER OPERATION 
SAVINGS . . . I«r your 

BURRING 

FINISHING 

POLISHING 

WITH 3 ■' J B BCR-CUSHIONED 


Brightboy 



Each of these three abrasive textures is combined 
with resilient rubber, to widen Brightboy’s out- 
standing versatility in close tolerance, precision 
finishing, to save the operations between the 
grind and the buff. 

The rubber rubs, "cushions,” cleans. It joins 
with the abrasive in finishing, in achieving a 
quality polish that is often the final. 

Get prices, production literature, catalogs, from 
your distributor. Brightboy field men are at 


■RIGHTROY INDUSTRIAL DIVISION 
Weldoa Roberts Robber Ce. Newark 7, N. J. 
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Efficient, 
Trouble- 
Guaranteed 


• It's no accident that the mddid is the favorite 
pipe wrench of milli ons of expert users. That un- 
conditionally guaranteed housing that won’t break 
or warp means years of repair-free service. Adjust- 
ing nut in open housing spins easily to pipe size. 
Quick-action jaws won’t lock on pipe — handy pipe 
scale on full-floating hookjaw. Strong comfort-grip 
I-beam handle. More for your money— and you 
enjoy using it. Buy it at your 
Supply House. 



AIRCRAFT 
TEMPERATURE CONTROLS 

for Today and Postwar 


, Temperature Controls offer unique 
es to aircraft designers and 

ir period. These controls operate 
airplanes. They reduce the human ele- 




such o 


.. They 


vide all h 


benefits because they operate in any position re- 
gardless of vibration, change of motion or acceler- 
ation. Operating hydraulically, they give instant 
response on liquid or air-cooled engines. If you 


have 


roblen 


Frols 

INDALE 1. C*L' ,> 

on. Chicoso. 
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sturdy an<f 
workmanship in factories, 
re airplanes are built or 

Our long experience in the tubular scaffolding 
business is at your disposal. We will quote on plat- 
form and dolly equipment according to your special 
and individual requirements. Address: national 

DEPARTMENT . . . DRAVO CORPORATION, PITTSBURGH 
( 12 ), pa. (National distributors for American I 
Tubular Elevator Company). J) 

PRECISION 


.IN WAR ’ 


-AS IN PEACE 



ver 30 years. Eureka has been 

building electric motors to the highest standards of crafts- 
manship and precision. Today, control motors such as 
this* are used on the fighting planes of the United Nations. 
tow, they will help to broaden the skyways of peace. 
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HARVEL 612 c 

does not support fungus growth* 



Fungus Resisting Properties 
protect electrical equipment 


Electrical equipment operating in humid 
atmospheres, must be protected against the 
constant danger of the attack of fungus 
growth. This growth has been known to 
cause failure of electrical units within a few 
hours under severe tropic conditions. 

Guard against fungus growth! Use 
Harvel 612-C Baking Varnish on compo- 
nent parts of radios, instruments, genera- 
tors, motors, etc., and increase the life and 
usefulness of your equipment many-fold. 

Where an air-drying fungus resistant 
varnish is desired, use Harvel 902-F. This 
type, like Harvel 612-C, does not support 
fungus growth. 

Complete information and a free sample 
of either Harvel 612-C or Harvel 902-F 
varnish will be sent on request. Dept. J2. 
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BETTER GRASSES 
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URCRAZ 


COMMON .V E A . T H A I R CRAFT. INC. 



\ -fWPLE LABORATORY 


tested 


for 


AIRCRAFT VIBRATION 
an J FLUTTER 

By C. R. Freberfs and E. N. Ken 
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THE BELT SEED COMPANY 

INC. 

OF BALTIMORE 
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UTICA 

.TOOLS 

V * 



Base your new 
production plan 
on MATCHED 
GAGING with 



AVIATION, Febronry, 







NUPLA 


i i i /.«;i:k \i.i) 

GASKKTS 


Congratulations.. 


A HARD HITTING 

~4ofete' 

FOR CRAFTSMEN 


FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 39 TEARS 
Write for information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON. CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
Canadian Fitzgerald, ltd., Toronto 


ON BOTH YOUR FINE WORK 
AND FORESIGHT ON THE PAYROLL SAVINGS PLAN ! 




°ld through Tool Jobbers and Dealers. 

JERSEN MFC. CO., Dept. V-2, DeWitt, Nebr. 


tional advantages and old age comforts! 
You and your employees, through mutual 
cooperation in this forward-looking plan, 
are gaining a new and closer understand- 
ing— the cornerstone of a firmer, mutually 
profitable relationship ! 

National benefits, too, follow the “All 
Out” effort you are making 1 The pros- 
perity of our United States rests on the 
economic stability of both management 
and labor. Your Payroll Savings Plan is 
working constructively toward the assur- 
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YOU'RE IN FOR A DRUBBING 



MANHATTAN RUBBER 

MOLDED 
AIRCRAFT PARTS 

isolate vibration, soal joints, 
protect men and equipment 


To isolate vibration, seal joints and pro- 
tect men and equipment on aircraft, 
MANHATTAN developed specially engi- 
neered molded rubber parts from natural 
and synthetic rubbers. Motor Mounts, Dia- 
phragms, Sealing Rings, Packings, Gas- 
kets, Grommets, Ignition Parts, Bumpers, 
Brake Cylinder Cups and Boots, Cylinder 
Air Deflectors, Non-Slip Matting are some 
of the MANHATTAN Rubber Products 
on aircraft. Other MANHATTAN Rubber 
Products speed fabrication. They include: 



Paint Spray Hom 
W elding Hose 
Abrasive Wheels 



Other "rubber 



Fueling Hose 


THE MANHATTAN RUBBER MFG. DIVISION 


ARNO 

TUBE SEAL 
No. 700 




A new, quicker, more reliable method for 
sealing all sizes of tubing. Made to engi- 
neered patterns with fiber disc and special 
quality adhesive. Easy and quick to apply. 
Can be removed in an instant, no residue. 



Write for samples and price lists of 
Amo lube Seals and Industrial Tapes 

ARNO ADHESIVE TAPES, Inc. 

MICHIGAN CITY, INDIANA 


*53 







AVIAT I O N S MARKET PLACE 
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IT'S A PRODUCTION PLUSSER! 


IT'S A COST REDUCER! 



Time was when this manufacturer of magneto housings 
used slotted screws and helical inserts to fasten heads to 
withstand flight vibrations. Though expensive, this labor- 
ious, 2-step hand operation never produced completely 
vibrationless fastenings. 


By switching to Phillips Recessed Head Screws, this 
manufacturer turned a slow-motion process into a fast, 
1-step power operation, got a truly vibration-proof fasten, 
ing. He also sliced fastening material costs about 71%, 
assembly costs correspondingly! 



IT'S A STRENGTH BUILDER! 


ITS AN ORDER SETTER! 


Besides being more efficient from assembly and cost 
angles, Phillips Screws are better from the design angle. 
Engineered to stand heaviest driving pressures, they take 
any load you need to impart product strength and rigidity. 


From the sales angle, too, Phillips Screws are in a class by 
themselves. They snap up appearance of any product . . . 
make it stronger . . . and banish the burred screw heads 
that mar smooth surfaces, snag clothing, sabotage sales. 



It'S 


’p/Utilipj. — the engineered recess 


In the Phillips Recess, mechanical principles are so correctly appli 
that every angle, plane, and dimension contributes fully to screw-dnvi 
efficiency. j 

... It’s the exact pitch of the angles that eliminates driver skids. 

... It’s the engineered design of the 16 planes that makes it easy to appi 
full turning power — without reaming. 

. . . It’s the “just-right” depth of recess that enables Phillips Screw Hoi 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Sera 
speed driving as much as 50% — cut costs correspondingly? 

To give workers a chance to do their best, give them faster, ease 
driving Phillips Recessed Head Screws. Plan Phillips Screws into yo 
product now. 

PHILLIPS SCREW 

WOOD SCREWS • MACHINE SCREWS • SELF-TAPPING SCREWS • STOVE BC- 


/Mod* in ail sizes, typos and head stylet 



American Screw Co.. Providence. R. I. 
Atlantic Screw Works. Hartford. Conn. 

The Bristol Co.. Waterbury. Conn. 

Central Screw Co.. Chicago. III. 

Chandler Products Corp.. Cleveland. Ohio 
Continental Screw Co.. New Bedford. Mass. 
The Corbin Screw Corp . New Britain. Conn. 
General Screw Mfo- Co.. Chicago, III. 


The H. M. Harper Co.. Chieago. III. 
International Screw Co.. Detroit. Mich. 

The Lamson & Sessions Co.. Cleveland. Ohio 
Manufacturers Screw Products. Chicago. III. 
Milford Rivet and Machine Co., Milford. Conn. 
The National Screw & Mfg. Co.. Cleveland. Ohio 
New England Screw Co.. Keene. N. H. 
Parker- Kalon Corp.. New York. N. Y. 


Pawtucket Screw Co.. Pawtucket. R. I. 

Pheoll Manufacturing Co.. Chicago. III. 

Reading Screw Co.. Norristown. Pa. . rswfir.a 1 
Russell Burdsall & Ward Bolt A Nut Co.. Port caw 
Scovill Manufacturing Co.. Waterville. Cona. 
Shakeproof Inc.. Chicago. III. 0 

The Southington Hardware Mfg. Co.. South 
Wolverine Bolt Co.. Detroit. Mich. 
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February. 





